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IHTROPUCTIOn 



^""^e pureose . of this monog5rapli is .t.o make interpretative remat-ks 

about ^t>ie results of the 1974 mathematics assessment.- .The , 

- , -Grade 4, and ^ra% 7 beYichnyark tests were ,adminstered statevdde 

' in Oct obex;, .1974*%. This .is the^^^econd year of dh4«ctive-referehced . 

- tfestihg in Michigin, This report :anpfaasizes 'speciTie%.eachi^ " '/ 

' . and curxiculiW su^estions.^ These ^suggestions contain dia'^ostic 

questions and stress apprppriate' teaching sequences, especially 

in areas. where"-ol^ levels of attainment .^pear to he. weak. * 
'*'•-."■'■ .» ■ ■ - 

> * * ■* • • •■ ". . ... - »" • . 

•♦ *' "pie major messags of Jjhis report is directed to tjie- classroom 

. -teacher and is c<aticeiaed with how to use ^e results of the • 

; . mathematics asses^er^tv ^The Vfiters hope that indivifldal 

teachers at all level4^ K-7, vjill conduct further diagnostic 

testing in those are^ where their students showed some weak*- 

r )^ssfig. Section IV c ^iisigt s of a discussion on how a,loc&l. 



district can proceed £fi . ihterpi-eting and using its own results. 
Section V sontains seVital Siemple diagnostic 'tests. 

V ' / » - • , 

"Hie report does not att^@t to 'maks cpnparisons between the 
1973 and 1974 results, jkm -leafier Ld^eferreA to lionograph. 
No. 7, January 1975- for a, .?|poyt on she 1973 resxi^ts. At the 
statewide level, there^is ft© ijif ormatioD availably on any of 
the Dossible factors to whleh differences in" performance could 
be attributed. Some of the differences in performance may. be 
attriWted to. changes in some .of the test ilfems. In general^ 
'the .percent s ettaining each. \??b,^ective were, .on the average, 
about 4^ higher foa* the 1974 Gride. 4 t^st. One dramatic exce^ption 
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.ar. 1>73 results, y.ucr. cf tr.is loss 



^x. ;^^;:e test iter, measuring tnis 
See Sec rioi; III - fcr ue tails . 



v.ere ^.acix 



:: mar.y oi tne it^.s on tne 



jr^ie ^ tests, % st eft tr:es^r -v.-ere related*t~ fracti^ and decimal 
f 

oojectives. Alr.rst v;itr.^at exception tnese cnan^es* v;ere 
-^z^^z-i^r.Lez by Icvrer results cn tne' l;-"-- test, vrhen one ^considers 
:b/£.. ;ives ctner tnan tncse v;ni^h were altered, t»ne IJ-?^ results 



were ac :ut ^ 



^ V- * ^ 



tne ~' r ^ 
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rive :f tr.e 3r ob/'ectives assessed in Grade ^ in 19X^3'^^^^ *. ' 
r. :t test'-^d ir. l;-^-*. Scr.e of phe "oesr i,ten:s f.or the remaining 
3: ccjectives were' slig.^.tly modified. Five of the objectivea' 
'assessed in Grade 7 in 1^73 v:ere also deleted from tbe 197A 
*^s**'ng. S^e -^coendix 5 for details 'oh the changes made from 
^ zz iw'^- teswinr for bothvthe Grade and the Grade 7 tests. 



Alterations to the 197- tests v;ere largely influenced' by the' 

MGTv/s lr7'^ conferehce on StatB Assessment in Mathematics..- 

vatnematics educators from all over Michig'an convened for -wo 

days in April of J 97^* and developed numerous specific recamrftfen- 

♦ 

daticns directed at the objectives tested, tWe test ites^s, ^ 
'tne test pr.ocedures, and needed revrSjTons >o objectives in th' 
boon. vjLnimal Perform.ance Ccj^ctives for Mathematics^ Educatio: 
in Micnigan ;M?0>EM).'' Both the Michigain Educational Assessment 
Program :^i;A?' staff and m.embers 0/ the General Edaca^^ion 
Services v;ere very cooperative and hav^ enc6uraged MCTM to 
continue to suggest improvements in the mathematics assessmBnt, 
The 1975 c'onference was] held' in :':arch at Central MiphlTgan Uni-* 
versity. Tne interpret^'ive remarks made by >he writerj(| in 
this monograph reflect 'the discussions aiid recommendiVlons m^deN 
at the confereince. The report of the confe/ei^e presented ^ 
to Michigan ^cartm.ent^ of Education staff in April* "At tjjis 
\vriting, it is too early to determiine the action taken on- th^- 
conference recomjr.endations • ^ • * * / . 

Tne major Ingredient^ used in forming 1;he -interpretations and . 
teaching suggestion^' presented herein included the folly^wing: 
interaction and insights gained at the March conference; data 



■ /■ 



o, .-.A.^^o..s.^s.ing 02 th^ statewide percent of attkin 
■T.ent for — - . . - • ^ 



eac-^ objective ,See Appendix A) and foil .an^ysis 



..pe^rcent choosing each choice .f or" each t^est iterr.) a.nd 
-rcfessicnal experience and Judgment. '/ 

J • , • ' 

» AH .in l>3„-five rr.ultiple-choice test 'items- were used for each 
.^^cojectiv^. 7, be recorded as a'ttaihing an objective, a student i 
,..us. nave responded correctly ta at least /| of the 5 test items 
^ryr.a. objective, xne percents of students who at-.ained e^ch 
^c.ective are s-ur-arizea in Tables .1 and 2. In'' thg -I'ef t - " ' • 
. --^-s: are the^content areas. At the to? are the ranges of. 
.percents cf stuaents -attaining the objective, ihe nambers ' " " 
-nsiae t.he tapirs identify the objective. " • - 



TA3LS 1 
i;-!^' FC'JRTH GRADE TEST 

st-jde:;ts atta.in:ng each objective 
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' 1 . TABLE 2 ■ 
, 197^ SEVENTH GRAI5e TEST • .' 
PERGEI^TT OF STUDENTS ATTAINING E^CH" OBJECTIVE ■• 



TOPIC 



S5-IOO .. 



55-6$ 



0-39 



Numeration 

AdcSition 

Subtraction 

Mul^iplic;ati.on\ 

Division 

Frapticnajfr ( ' 
Meaning^ 
Addition 
Subtraction 
Multiplication 



1 



678.0 
10 V / . 



11^ 12 



15 



"Meaniri^ 

Ad^d/Subt^ 

Ratio ^ 

Measurement : 

Area 

^ Volume 

Time 

Money • 

Temperature . 
"I 

Geometry^ 
7Algebra • 



V 



39 . 




13- 
14 

17 18 

19 

21 



•30 



35.. 
38 . 



16 , 

» 

20 



27 
,28 

33 
40 



.b,c 



c . 



23 ^ 
25 26 



29 



,b,a 



The in«fc»pretation categories used by the writers of this 
report ar^ a? follov;s:» - " ' 

• .-I^if^i nial and appropriate . The objective is judged to 

be minimal and the t_est items appear "to be Appropriate. 
If the level of -attainment is not at or aboire ^5^, .it 
rnay be due to inappropriate instructional mte'uals or*' 
. lack of proper emphasis 113 y^ars prior to the test yea?, 
^ Objectives in tHis category are unlabeled' in the tabled. 
. .b. Poor test items. The objective is judged 'to be minimal 
but the^item(s) have te_st construction flaws which'- ' 
probablj contributed to a l^er level of atteinmeiit . 
1 Also, an item may not. have been a valid measure 'of aA " 
objective. . ' ' . ' , 

^ Q. Inappropriate . .The writers feel -thit the objective^' as* 
currently written, is not a mi^iimal c^jective. 



Three objectives" on the Grade 4 test and 4 objective's dn the " 
arade 7 test have been "flagged" by the writers. For instance" 
_ the test items foT Objective 16 on th^'orade ^ test-were judged • 
to be more difficult than required -by' the objective, betaiis 
are given in Section III along with the interpretation 'of ' the " 
results. . , , . * , . . , • 

* • ■ • 

Thirteen of the 30 objectives tested were mastered'by ijearly • ' 
.all beginning fourth graders. Eighty-six p^rognt of the ' - ■ 
"end of grade 3" objectives te.sted wei^e mastered by at least 
70fo of the, students. "Concepts and skills at the 'end/. of Grade v • 
6 apparently were a Ijjttle more diffi^.ul't.. Ten of "tl^e 40 ^ \. * 
objectives were maste/ed.by nearly ali beginning seventh' gi<i^eW; 
Fifty-two percent of ' the "^d^ of grade' 6" 'obiecM^es were" 
mastered by at '.least .70^ of the' students . • ' ' 

• * ^ ■ • . - ■ •' 
As with the 1973 t4fit, the-'MCTM haS cOi^s^j^ered at-tainin.eii.t^ *. 
as an acceptable leVel iBpresentativeyiff "nearly ali -students" " 
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Assuming .that the test items "are appf-opriate, low levels- of 
attainment could be-dyie to the- fact that, students do nQ,t have- 
the requisite skills' ^t ^'fie time .of 'the testing. This in turn ' 
""cvould be due to either the* fact that the otii jectiVe' is not 
appropriate,^ i.er, not minimal-;^ or .that the students have n6t ^ 
received appropriate!in$truc'tion . • Teachers at- the past two 
assessment coijferences have ■ supported the view that,. with a ^ 
few minor 'exceptions , the tested objec-tive^s ar-e minima;.l and, ^ ^ 
-that levels of attainment will improve' when proper ^teaching ». 
practices 'are '•applied'. , See Secti'on III for suggest ed^,changes 
to' -objectives 'which are felt to.be inappropriate in their* present 
form. ' * 



"results 'AND SUGGESTIONS- 



The result|Aof th^ 197-^ Grade 4' and Grade 7 test's are reported 
in the .f ojfewi h^iiBgfe s • ' Rem^ks directed at objectives and/or 
•.'t'est items/ ,whi'(?hw5re not changed from '1973 are brief, the 
\vriters.Mye m'axi.mi^ed the space given to te"^ching suggestions 
Xnd "furt^Her diagr^s'tic questions. We' encourage te§.chers to 
con'duc;'t •fiirthe-](>|\ai4aghosis , by ' objective, with' students who 
■"have noJ.attainCd the'-bbjecUve. Many ;times wrong ahswers • 
can,be Lrkce^ to-sii^ple misconcepts .'' It may only take a few 
Icey' queUions'tb urfcover the .dl^iculty '"and ^ona or more 

c''orfect'ive n'leas'ures to/rieip a Srtude^nt |et back on 
Whi-le it is not always that e'asy,- good dlagno^itic, 
instrujbtion can'help cut down on the ne'^d for later remedial 
matheilatios'eclasses . ' * . V . ' • ^\ 



course J 



T^ie qfojeetives are grouped in sections according to ^the content 
outline used^in MPOMEM, The^layout for.^ reporting the statewide . 
retuLt, 'the ob-jectiVe ^description^, and 'a facsimile , of a test item • 
are presented- on-the,tiext p.age.^ Interpretive remarks, di^gnostic. 
que^gtions and-^or*' te^qhing sUggesti6ns have been *iaclude4 witfiin 
thit section for each •ofcjeci^^ive . • ' * . ' 
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■ EXPIANATION OF' fdATERIAL GIVEN IN THE OBJECTIVE 
. , AND RSSUL'gS COLUMN . 

, • • 1. AR-I^_A-^ .(Grade k) 92% •• 



■> Indicate Objects That Are Same siz'e 



f) litems 56-SZ - '^i/^^ 



d); ^-Given a set of 4baect§,^ the leaner WlJLl recognize 

V /' . . '.-objects that are\tHe,s^e -size. . '/ 

, • . • , _ . ^ ^. 

_ a. The '!:bjec.trve identity numbij .assigned for tftis test.- ' [' 

b. .The objective's; full code nOmber as .it agpears in m'^OI.!©-!.' 

c. The cbjective. is^to be mastered by t'he'end'qf Grade'j . 
and was'testesJ ^t the begir.nihg of Grade 4/"*, 'V . * 

d. Ninety- two percent of all students tested" gbt elthe'r 

4 or 5 out of .5 test itenis\ correct for this objective; 
■ K ' See JI?PE;tdix ^I6 sse the ffer cents''' for zero correct,- ' \ 
1 correct, 2 correct, 3. correct', 4 ccJrrect, and 5 ' ■ ' * 
'correct. : " ' . ' ' - • ^ 

er The short title for. the .objective as given on the'iffiAP^ 
dat.a^ reports . . . • 

The* Item nambe ring 'for the five test: items. - ^ 

. g. 'The descriptiqjn of -the tibj.ective being tested.* * 



^Several of the minimal perfprmance dbj-ectives were Rewritten ' 
by the MEAP .staff into a forfn m6re appropriate., for paper and 
pencil testing in a group administered multiple choice fdi'mat. 
This revised versioh iS|given in Section ili.. The' reader 

. should. review t^e vjording of- the original dbj'ective^ in 
!/4nimal^ t'erf ormahc^ Objective^ For M athematics Education ''l 
Michigan C-iPOMEM) . , 1.-%^ 



ihe writers recogniz^- the difficulties inherent in- 'group > 
administered mnltiple choi-ce 'tests.* We hope that teachers, 
will continue to'-use excrete objects for .both instmction^ 
and indLviduai ftuact^eht . ^ Wc''T^^^th€□^-^ECg^*t^l^^'^S^'nfet• 
alter any cb jectrves^fr om'-tfae ;cWcrlrte- 

X ormat w-Aen suctr ah 'alte-rktrnsn changes the "nature of- the sld.ll 
'or concept^ involved.' 



?RE-irj:'lBER/FJr.ERATiaK ♦ 
Classification 



2^.. AR-I-A-6. > Grade 4) o2%' 
^ In{iicate Objects Tha-t Are ''Same 



Given a set oi cojeats, tne- 
^leg^rner -s-;ill recognize objects 
unat are -the sane size , 

Khich of these apples are* the. 



same size? 
F 3and2 . ^ 
. G ^ 3 an*V 
' H 3and-4 
J 1 and 2 



■0 • ■. 



2\ AR-I-A^6 - (Grade 4) -96^^ 
Indicate Similar Geometric 
'ShajJes ^ 
Items 5^-55 ' * 

Given an object ih^ped liKe a 
cirC'le^ v^rifengle'; square , or 
rectangle, the learned wi^l . 
chooke the* shape the object 
reoresents . 



VJhich figure below has 
about the same shape as 
•t?liis door? . 




G 



H ,' 



•1-r *Stud,ent performance wa^. guite good on this objective. A minor 
rfeading difficulty with these{items could be reduced if;the nouns were / 
deleted and the words same and^ size were imder lined.- \ 

a-2 !^tud"en.ts having difficulty with this- objective should begin working^ 

on classifying real objects on the" basis of si?e. Check each student's 

linderstanding of the ^rocabulary of size comparison. AsJt: Which is. i^y 

largest? Which is smallest ?. Show me how you would find one that is the ■ 

. same size as this one? , ' ^ ^ - ' v 

r ' ' ' ' - '*''•. 

1-3 A suggested acti'/lty involves real objects (like drinking straws^'^of 

v^ious lengthy )' and pictures , of these objects. The student picks up caie. 

,j!bJsc.t.j^on§ o:^^e sy:a:-;sV an^L^aatciie^^it witji the correspcsn^Ling pictgAres. 



10 



Ke. or she is ro'find^the picture of the d:) jectA^hich is the' same size 



as the r^l object. 



2-1 The performance on this objective jfas very goodv The Grade 4 students 
did nor perform at a iii^ner level on any othe^ 'marhematics objective. 
Ninety-two perceno got all five items correet. • '* 



*2-2 " Chec>'-to see if the student is confusing same shape with sase ^ize. 

A student unable, to. attain this .objective may be having a reading or 
vcc^^ulaf-y problem. Cut some shap^' (squares, rectangles, circles, 
triar^gles; from heavy paper. Cut some shapes from magazinfe pictures — "^r. 
for Example, a house window, automobile tire, Chris tma-s tree, etc. 
/-s.-c th§ .s-tuient tc match the' shapes with magazine cutouts. - 



Ordering Things 



3. (Grade h) 75?5 

Indicate Objects Arranged Full^ io Empty 

Item? 91-95 ^ 

Given a> set of three containers, one full, Jxie enpty, and ane 
half-fiLled, the learner will choose the containers thatkre 
arranged from full to empty. ^ * ^ 

,V»hich picture shews the crayon boxes *in order from full* to 







^ 3'1 The results' aire less than satisfactory 09**thi-s minimal objective, 
A maJo2>' contributing factor in. this low level of ^performance may be a 
'lack .ojf 'undef stranding of the vocabulary: "in or<^r from full to empty", 
It may also indicate that' primary students are not. recei/Viijg enough 
^.^^.peri^ence with ordering real objects, .This majS' in turn, be a factor 
"in. the "^more general overall weaioiess involving ordering, and cbmparirlg- 
nu^ers*. * ♦ . * 
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Pictures", do not always conv^ey the ^i^^L^nded idea to the\child. It might 
be better to use pictures of glasses, cups^ and bottlea and ta have 
thes^ containers illustrated in natura^ settings such a\. on a table or" 
counter too . ' ' ' 



3-2 >H^ve the students drav drinking glasses--full of poA^' empty. 

Have taeni.cut tnese drav;ings' out ana paste them upiin order from 
Ask: vrnich picture v;ill come first? V.ni^ picture will 



half 

^ - - w w ^ - ' - ' 

ful 

full to "errxt.: 

come last? Vi'hicn pictujp^ v;ili come betVeen first and las^V The 
nalf-fillei glass v;ill\come right after v;hich glass? The' j^lf-filled 
glass v;i*ll come Just before vrhich glass? 



3^5 Paste pictures of full, half full, and empty containers V^n separate 
^(^^s ar.d nave the students arrange tne cards in order. 'Help them connect 
tne action of placing tnings in orde!r v;ith pictures sl>owing things in 
order • Place the vocabulary of ^'in order from full to empty" on the 
soelling list. • * 



AH-:-A-24 ; Grade ^) 9^ 
Inaicate Longest and SJicrtest ^Jec^ 
Ite-ns 116-120 

Given a collectian of five objects >.of varying 
Icngtas, thp learner Kill identify the longest 
or the shortest, as requested. 



Vnich axroA is thi 



. c 



4-1 The level of performance * 

this objective is quite 
good. Eighty-six percent got 
all 'five items correct. The 
error most often made \fas 
'.choosing •the oppfJ^ite^ ^*&*> 
shortest when longest was 
correct and vice vers^. 



--2 Instruction on 'this ob^'ective might initially emphasize the 'term ' 
longest first. Use real objects. ^Interpret the meaning of the suffix 
"est'\ Have the stud^nj t-ell^ in his or 'her own words^ that he or she • 
cannot find a longer object ijn the set. After longest is comprehended^ 



th^n begin tc emohasize sncjrtest 

r ' — - 



Emphasizing one of the pair of 



opposites at a tire -ma help alXevi8Te"^^i::*i^. ^acnftstsion of terms^ 
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5.. AR-I-A-39 {Grade k) 91^ 
Indicgite First and Last ^ 
Items 

Given five •small to^s in a line, the learner 
vfill iden^iify the i:irst toy and the last (xie. 
Kh^Ch turtle is last? 

=^ =^ <^ =^ 

• F G H J ^ K 



7 



5-1 The results are satls^ 
factory. Those students who' 
made an error usually piciced 
the opposite, e.g., last for ^ 
first and vi-e-v^rsa. , Young 
children often, are able to^ ^ - 
perceive first froih IrS'st but^' 
*they cannot OQjm'ect the 
written ^r'k with their ^. 
Derceotion. 



Review 



rules -for judging which is first:' v/nen. op jects or 



:r face 



Dictures in^^a line^have a front (car) or a face (cat) they are brdered 
by the way they are facing. When objects do not have an obviius front 
brx), they' are ordered from left to right. ' ' ' • 

5-3 Cnildreh need r.cre concrete experiences with the vocabulary of 
arranging in trder and comparing. . Th^y especially need help in m^KTing* 
the transition from conprete expe>;ience tq reading, and. process oig the 
vocabula'ry. ^ . ' / • . ^ . 



Pre "Kumbe r Me a ni ng ' 



6, '(Grade, 8^% 

•Choose Equiva3*ent Sits 
'Items 101-105 



Given a set with less than ten objects, theUeamer vlll identify 
an ^bivalent set. ^ ^ * • ^ * ^ ' 

Which Crrv if^ Koe ^►Ka _ ^ * 



Khich grojp 'belov ha^ the sane nuirber of neicb^rs as 
thi;5 group? . 

.■EBE- x^^^x. 999' :w^. 



X X * - 



H 



6-1 Tfie results this ^mJniniai' c?)Jecti.ve are barely satisfactory, 
Tnere.is no doubt that' nearly all students would do well on this 
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cbje;tive if i*. v.ere p^.e^sure^ >:itn sets cf ccjects and the' questions 
were adr.inisterea ztzVf-j , ,Jhe iterr.s ;ould'be inprcved s.ightly aicng 
^ne f /l l owing lines:.. -^iRde^-line seme nur^ber, draw -boxes :2rour-d tne sets^ 
-se tne v.crd set Ar.sSead cf tne v.zrz gr:u;:, use pictures cf lirie objects 
f:r tne. chcices. - • *^ - 

c-2 :h-:c.'-. tne st'/dents^ understanding of "same nur.oer of ir.enibers Vby ' 
u^ing :n^-t.,-_ne c -rrespchdence , Encciirage .therr. to drav; lines cpinecting 

'^--tS Deing cor.pared. Astv: V.'hich set h8s\tne 



tn- r*e-cers cf jt^h-^ tv;: s 
csr.r n-iroer :f/xerrers a 



tn^rs ?st' 



* * * 



-1, 



— 
4k 



* * * 



n 



73;: 

Onooso Sets H'^vi^fs Fewer TiU-nbers 



Givcri> a |et of two to "eig^it objects, tii'e learner 
wi: YLder.tif5,- a set having fevfer menibers' than the 
■original set. • ^ . ^ 

Vr.lch group ha-s feVer me'sbers than this group? X X X X 



xxxx 
kxxxji* 



XXX 

xxxx 



xxxx 
xxxx 



xxxxx 
xxxxx 



7-i/ .ns level rf attairjr.ent for this* iriiniimal objective is less than 
satpfactory. r*f>teen j)ercent ^i'ssed ail five items. The most cpmmon 
inc(orrec-t- -hoice ' f^-om tz lli,)- involved ' selecting -the set wh^ch had 
the mcst mer.bers: ' These studertts may have a concept of fev;er which . 
Any elves 'comparing many tc few.' .Also, ^the order, of the. compar-ison may 
"be "reversed yv. tneir minds. That is, _ tne .get in the question m,ay be 
\'iewcd as .-.aving fewer members 'tnan tne set selected f*ri>m the available 
tr.zi-.'is. items ;oald be revised use* tne. word "less" in place of 

"Tev.er". ^T.he sets cf obje-ts sr.-uM be, ".boxed" tc^ make it"' easier to 
comcsr-' tne entices with the set "in the question. 



1^ 



^ 7-2 Test ycur s-.uder.ts using tne v:crd "less" in place of the word fewer. 
Interview students v.-no dc not respond correctly. Use sets of. objects. 
Ast;: .Vnicn set hes -ore m'esoerg than this set? va-.ich-set has the saice ' 
n«r.cer :f -e.-rxers as.thi: set? 3e definite about the* set to which you 

.are referring, Ask: Which set has less than this set? 



Xapri-^. in 



S C' \\ S V." T; 1 J 

.tf :fev;er z'r. les 



ne correscor.der.ee 



© 


© 


© 


© 


® 


@ 


© 





/rder/i -digit :;*^T;oer3 



8. AP,'l-3-kO (Grade 4:\78>:- 

Ir^dicat^ Appropriate NU-nerai For Point A Line 
Iteras 131-135 ^ ' ' • 

^ Given a line narked with congruent segcents aiid a 
^^et of niL-iben cards, (0-10^ the learner wil-1 

ohooso th^ appropriate nunibe;" card for the point 
, on the line. 

Which ^uxber go^vittf the point narked by the ar;-o>f^ 



0 1 

F 4 



G 5 



H 6 



J 7 



/ 



r'-l Tfce A-esults for ^As minimal objective • are J.s^s than satisfactory. 
The inccrrect cr,oice# sljow at le'ist two problem areas, ^'pirst, where 
available as a choice, from 9^ to 11?^ of the students appear. to have 
beer, selecting -the choice nea^rest the arrow - ignoring the nuir:ber line 
altogetr.e'r.. Cf a more Critical nature, where offered as a choice, from 
b--- tz 1-^ appear tc 'nave been ootmting the points on the n-ur;ber line. 
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( 

c-2 Stud^nis 'car. be taught tc cpferate succe 
line if the initial ccncect cf a unit inters 



es^j^ily -with the number 
he initial ccncept cf a unit interval iV developed carefully. 

Have tne students build and laoel their own numb^ line using mat^erlals 

* * ^ ' \ * 

>;ni:n v.vill er.phasize the unit interval and not the^ dots. , -Tinker Toy 

zf.s or drinrting strav.'s cruld be used. Lay a stiXa'W or drav; *a path) 
the origin dot to Z-:>t 1. a seiond straw from D^t 1 to *Dot 2, 'another 
I ez:^. Later, c^iildren 'lay a"" 'unit straw alor^g a line, mark off 
cints - "~ 



-5> 



® 



® 



(D 



* C^.oose Greatest and* Least N'ur^er 
IteT-s 

Given any t^re^ numbers, C-i^^ the 
learner will Identii'y vnic^ nu^oer 

• is thtt^ greatest and which, is tr^> 
least, cn request. 

Which nxr±)er is the least? 

' — . V ■ 

B 3 



IC^ Grade 




Choose KurJber Between Tvro 


yujr.ters 


Iters 76-80 ^ 




Given two cor.sccutive ^^vcn 


cc odd 


nutberc, tne Icarr.cr 




•ra-'e the nur.be r tnat coTes 


be tveen 


the two given rur^ersc 




. Vhich r:u"«bcr r',-es betvecn 


'3 .ana 5? 


F 2 " 




G 4 • 




H 6 , 




J 8 \ 





^-1 The level of a:&taininent is 
satisfactory.. Withk-e* little 
attention and main^ten^nce^ it 
co'oJLd be higher. The' most common* 
e^^ror involved . Selecting the 
greatest number whej:i\the least, ^ 
v;as reauested (5^ to 7^)* 

if 

9-2 ^Checjs-the /^^udent^s under- 
standing of the vocabulery. Helo 
"the studgnts to connect the concept 



of greatest with most and the con- 
cept of smallest Kith least." ^ 

9-3 S\'idence here and on some of 
tae otHer related objectives indi-s|k 
oates that there may be a general 
need to. provide mor^ experience, with 
the Vocabulary of orderTr^ and com- 
paring things and numbers. See o 
Cbje-tives 3-11^ 13-17. A student 
failing any one or more of these 
rtj-rctives should be interviewed 
regarding s^ll ^f these objectives^ 
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l^^-l Tr.is result is culte gDod. Eign^eight percent of the student?" 
_ ansv.-ered.ail five iteir.s corre;ti;i>^he r.ost comr.on error,, but at a' 
• ■rr^. level. ^=t; -.vas t^^^j;:*^nd vith the nuciber that comes just 
cefore tr^ lesser ^tj>e^tv;o given n'jrj,bers 

i:--2 -.VcrrcindJ^dueliy with students on vocabulary and the'oonceot of 
crd^riving^S tnings as to length.^ A3k: Kh^ch strav; is longer than-this 
cr.e: V.r.Lzr. iz . Icngesf ? V;hJ.ch straw corned ^^lii- before ' the longest?' 
V;r,ipr. sjrav.- is shortest? T;hich stra*. comes right after \he shortest ? 
.-.nier. strsv; _co.T.es between the' shortest and the longest ? . This can be 
acne witr. paperclips.' that ^re. linked" tS^ther to forr. chains: Numbers 
can easily be associate'd yith the lengths -tnrough co'onting the nar.ber 
of clips in eacn cnain. > • v\-. 




11. AH-I-3-ii5 i^arade 8?" 
C.^ooSe .Number Before or /Sfter a 
Jluj^er 
Ite-.s Sl-5s 

Given a nuni)t?r frca 1 to 8, the 
learner will identify the narljer 
that cor.es before cr after the 
given nu.'^er. • 

Whicrt niL-d^er cocnes right after 8? 

AS . • 

B 6 / 

C 7 * 

D \& 



: 11-1 This result" is not Satisfac-" 
tory and could be ir.uqh,' better. Ortly 
69-^ got all five of these seemingly *' 
si.-?ipie »i terns correct. ,The range of 
correct re&ponses on the three "just, 
C before" items was 90-92; 'I^^r the • " 
two 'right after" items .the'r^ults 
were 81?^ aeid 85^. On tRese two 
i "right after" items, l6% e^d 13^, ' 
respectively, selected the "^ust 
before" respo^jse. , This pattexyi may 
have been conditioned by^ ihe first 
two iteiDS which wer^ the "just be- 
fore" types, ■ 

li-2 See Remark lC-2. Regular attention to this concept and -the 
vocabulary ir. the primary grades will yield iir.provement with this 
objective. . " , " • ^ 
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0Tdet/2r- and 3-digit Numbers 



13^. A?. 1-5^65 * (Grade ^) 71^ . 
Indicate rjumbei" Bef.ore or After 
' Uxz^er t^ith'in'A Decade ■ 
Itexs 7i-75 ^ ^ ' 

Given a set of sequentially or];le^t;ed 
vrhole*'nujnbers with^^q^a decade les§ 
than IOC, such as 3IV 32,...^0, the 
Jearnei* will identifVVhe "ninber " 
that. tones tznniediately \efore or 
aft^r h given nuniber, as\requested. 

vrhich^nuirl)er conies juat before 22 # 
in the series (2D, 21, 22, 25, 2U)? 

- A ^ZO 
B 81 



C 

b 



23 
^4 



' i3r^ This result is lesslthan 
satisfactory^ but somewhai under- 
standable v:hen the- resuitsi |^n 

• Objective 11 are taken intc 
account. The perforxiSncs 
*':;u^t before" items is a\t th^ • * 

•-\sarr;e level (from 79-8c^)\as 

■ 'the "right after" items f8l<,.and 

.83?:). The most 'common error / 

^ ^(li^J:o^ 16^) involved selecting'' 
/ ♦ ^ • , • > 

th^ -opposite response, 

• 13-2. ^ Print five 2-digit nuiiib,ers' . 

For^ 



^ in a box* on .the chalkboard. 



example 



Ask questions like: Which number 
. • .* comes las't? Which. number comes 

. between *53 and- 55*? V.'hicrrnuiyiber come^O'ust befoore^5^? Which number 
,comes Vight after 53? Fifty-three comes Just before'- which number?' 

G^ye-the. stu±er(r ^|.,pf ^.5 cards^tcith^^a nximber prii>te^d/^n each' card y Hold ' 
* the fifth oai:^ and-a^sk: Which. riumbe*» comes just before (or right after) 
this rtumrbert * Check to ;see^ if the student understands order relative .to 
.value versus %he t:)h:^&ical position of. the printed numerals, 



,1^/ ;^R.I-3-67" (Qrade i**) 92Jg 

/•Ipdicate WMch of 2,Nuiiibers is 

< » 
: Greater or Less 

rtenjs 31-35 

jivcn two-digit nunsbers, the 
"learner will tell which nur^er 
' is greater and which number is 

less. 

Khich nuniber is grefifter"? 



A 

B 



29n 
31 



14-1 The 'level of attainment-. i& ' 
satisfactory. Ne^rjy all studdnts 
-should do well wi.th greater and 
less by the. end of Grade 3.- • •.■ 
Seventy-nine- percent responded \ 
correctly to all five items. . 
Guessing could be m'ore of a factq^r 
here since there were only two . 
choices for each item. There was 
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no sigpif io-ant dif.ferenoe between the .correct- responses for "greater".* 
M corre-t responses for "less" ' " ' 

1^-2 A student v.-iio. responds thpt 75 .is less i,han 69.ma5r^be CompVing 
the ending sound -five", in seventy-fi^e to the beginning ^ound "six" ' 
m sixty-nine. Jheci. your students^ with, a selection of comparisons 'to 
see If you car.^pick up which pa^t of the stimulus they n^ay be attending! 



16. oAR-L-a-Sl (Oracle U) > 6^% ' 
'Choose Ll?t of Nurijcrs in 
Ascending Order 
Items 66-70 

.Given a random list of two^ and 

0 

three-diglt> naToers'/ tne iearneV 
will Ide.ntlfy the list tihat is 
ir., ascenJing order: 

\Vhich numbers axe shown from 
least to grcatcsO. ^ ' * • 

A 79. ^S. 110^ 123. 14S r 

B 79. 110. 9S. 123. 148 

C 98. 79. 110. 123. 148 

D 98. no. 123. 148. 79"'**' 



16-1* This was one, o'f the three 
lowest levels of attainnient on thel* 

^ Grade. 4 test. It is i^iteresting •,• ^ 
•^to note /that whild'9C^ (see ' ■ ' 

•Objective 9) could correctly 
identify which' of three numbers 

'was least (or greatest ) only €5% 
could , identify numbers arranged 
in .order fypm least, to greatest. 
On Objective 28, 8l^ could ^■ 
identify the greatest (iead'i)_ • 
amount of money. . ; 



Some of .theVrrbr t^lO^ appears to come from selecting the 
reverse .brdsr - greatest to' least. Some of the error may be due to' 
carelessne-sr.-^Partioularly on three items, many of the students 
selected a choice where only the las^f two nuinbers were out of order. 
For example, on Item 67, 11^ selected D. 98, 110, .123, l48, 79. 
">/hile the o.bjective' is minimal, perhaps four sets of -from four to fi- 
numbers each is too muc'h on a test. * 



five 
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While this is a. minimal- objective, it should be emphasized that It ^is 
a difficult and complex ^kill.' There -are a large number of mentaP 
.op^erations which must be made in comparing 3-digit numbei;^''in sets 
of four or five nuir.bers each. The hundre.ds" digits need /bo be compared, 
tens digits, etc. . Simila'r to alphabetizing, ' many stude4s get lost in 
the midst of their comparisons. . / 

*This was objective- IJ on the 1973- test.' See. Appendix B for details-: 



1^-2 Tes^ your students with three se^s -of ^ thre4 to four numbers 

atfJh. .Start with niur.bers,^v;hich' are ^a^Jily compared^ c.g.^ 17^ 92^ 578 
and wprk toward finer , discriminations r Check to see each student carj: 
identify 17 as the least number — .it .should^ come first; i;;3rentify 578 



as ^ the* greatest .number 



it should crome'last< 



Check, to 'sie if. the 
student having ♦ difficulty can order- f^iier clip chains' by l^gth from 
sh'^rte^'t' to longest. Or if he/she oaH tell v;hich num^^er in a series 
^comes Jus,t bef oj;e^ ^ right^aft-er ST'^given num*ber. See remark i3~2. ■ 
^ rJa\4 the* student order number cards '-from least to greatest. 



17. AF-;-5-b2 /.Grade 4) 'b9% 
Ir.alc^,te* Greater Or Less*/ 

r a '.b 1 ec| r cs L 1 1 ons 
Items '36-^0* 

Given 2 three-digit nu-^^bers 
whic*^ have the sa-ne digits but 
in different Vcsitions, the 
learner vill coTioare them to 
determine whi'ch 'is great^er and 
which is less . * ^ 

Which nu.D)Der is less? 

T 776 

G •7S7 



'18. (Grade 8(>;r 

Indicate :>'ext NuTiber* in a 
Sequence " " ^- 

Items fll-'2;5 * , X 

Given a counting .sequence of two 
or four nunibers, the learr^^r will 
wri^e the next number in sequence. 

Which nurl>er ccr:es next? 

3,^6, • ^ ^ 

A 'lO 

B n 
c 12 

D 15 
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,^'^^7--l The results for greater/less 
/pV^s'ith 3"digit numbers 3rS com'parable 
to thet for 2-digit numbers. - see 
■ Obj^ective l4. Only 68^ selected* 
*4 767 as the correct ansv;ei/ for item 
number- hC). Otherwise the percent 
* . correct per item for' ob jec,tive^l7 
aver'aged about <^2^o. The fact - 
that 7*76 can' be easily confused 
with 767^'C.ombined with the fact 
that Items .38 and 33^were. both 
"Whic^ number is greater " .questions 
may account for the lower perfor- 
mance oa Item,40. 

^8-1 The results are not quite 
satisfactory considering Vat low' 
level of difficulty' implied by* 
. the* objective, • The writers feel » 
that the "which number iomes next" 
pattern^sequence type of item is 
not aiiadequate measure of t"he 
Objective, fhe question, "V/hich 
number comes next?^" is too- ambiguous*. 
There were two common errors shovm 
by the choice selection. On* the 



\- 
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average, b-i 
Item 43, 



■item, -about 9%' seleiteU '^the-Ji-terai next whole number, .in 
sefleGted 10. On Items 43>nd 45- a.t?out 12^- selected the* ' " 
. response^hich is the last numb ex in the.^eque^lce' plus 2.*' P^Vhap's , they : 
v:cuntedy6y twos, a'nd' perhaps this was cond'itijnee "iy Item 4l. 'in. which ^.//•■ 
the seajaence •'."/as 2, 4^ 6,' . " • • " " >'*'.•' ' /' 

I "> • " ' - C ■ ' ' ' ' '. 

lb-2^^Skip counting is' ^ri important rea.din^ss skill for "mult ipli^ at ion-; 
Jt (vculd be helpful to'-tesV.your. primary stutients to' see if they can " 
aount by.2's/ 3's, 5*'s; and 10 's. - GiVfeS^e- se'cyaende 3, 6,^, and • 
say: _ L:z,. at trie se^ numbers, if you' ;were ooUntlng hv threes;- wha^ numbe» 
c.mes next?^Give 15, 20, 25, and ask:' If you were- Counting by 
fives, what nuir.ber ' femes next? .ExteM this activity'by writing a'-* 
^ -;cur.ting sequence^-of four ^namb.er.s anM ask the • studeWs , to identify the ' 
.'pattern/ ' . * ; ' " ' , . •" *. * _ ' ■ 
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mill 
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"^5. (Grade k) 8^:1 

Indicate Tne Values Of A-"Set Of 
Di^mes and Pennies 
Items Iii6-150 

# 

Given a set of dimes and {^enni^s 
valued between 11 and 99 cents' 
\one dime, one penny to nine 
dimes, nine pennies), Ihe learner 
will state -the value. 

How much are 5 dimes and 6 pennies 
worth? " 

• •* . ' 

F bit 

G 5e< • * 

H 65« 
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15-1 The level of peijf ormanc,e 
is. satisfactoi'y. -The. attaii^merit • 
. ■' , would be slightly higher if.' coin^ , 
tfta'nd mpney exam?)l^ were** more fre-" 
quently used in the classroom. . 
There- were no detegtabl^. erroj . 
patterns.. Th;-e^ litems involved! ' 
pictures of coiias (the perfor- ) 
mances were 8-^^, ^87^'- and 85^)- . ; 
and tw9 items were lilt^.. i^gm l48.' 

^ 15-2 It is difficult"' to use ^imes 

, .and pennies to illustrate and rein- 
• force tens" and, ones in numeration-'' 
J25 the^studeBt.jdoesn't xinderstaritj 



the fconey/ Ciieak. ycur students understanding of the worth of dim^s and 
penr/ies." Use r-^al coins or g^ood facsimiles. Obtain'a set of cards with' - 
i facsimile of various coin combinations on eacli.card. For example: 
ted 2ardi showing from l-to'lO pennies; ten cards sh^wil^g froift 1 to*10 
^dmes^ ei^hty-rone^cardfe showing from ones^ime and one penny to 9 di^tieS , 
ancK 9^ pe'nnies. These cards cap be used in drills/ games and^as a * ^ 
handy ^format for V/a^rious problem applications.,, ^.-h " • * n 



Number ;Me aiding 



-.^^ \ Grade ^) 71- ^ 

Indicate a c;urber TMat is, A MuitLple 
of 2 * • . \ ^ 
Ite'ns 6i-6p ' ► ' * ' 

Civen the .coant^ng nur.bcrs the 
learner v;ilx indicate thqr^e that are 

tnultiLles of 2. 

Which group has only even numbers? 

/A 2. 3\ 4 

f 

' B 2. 6. & 

C 4, 5*. 6 • . . 



' . r ; — ^ — 

19-1 .The .level of &ttainmen.t is 
less than satisfactory. Seventeen 
percent .pf the stu'dents answered • 
no more than one item correatly. 
The^ objective does not call. fqr .the 
reeognition of the term "even"; 
It is reasonable; ' however^ to axpect, 
.that/ by the' end. pf Grade *3> nearly^ ■ 
all students- ^^i::)uld be 'able to ^' 
identify an even number. Two of 
five^ items involved identifying 



a set. of thiree evVn "Oiumbers . Th^ 
level of performance was higher fpr'the three itetos requiring. only the. 
choice of a single even, number. , * . ' * 

19-2' ihe implication from the results is -that approximately 30^ of 
the ^beginhing Grade students do not'^krlQW ^tlie tenrf' even dumber. ThS 
terms ev^n and pdd .should be recognized and understood by nearly^rall 
stu^nts 'by the -end of Grade 3- Emphasizing multiples of .s'makes a' 
.valuable* contribution to subsequerft development with multiplicatiori.- 
Have 'the students group objects in two'rovfs. Even, numbered arrsQrfe 
CQme out' even^ i.e.^ two equal rows. CheclK;^ see, who can^count by 




twos; ' Work on doubling 
are e^qual^ then the sum 



±o.m£ 



make 



doi;|ble 



n nunibe^rs. When the two addends 



,bnd afi even number. 

3 □□Q ' 



3 . □ □ □ . 
6» ' GoiTies out aven 



Hmmr That's odd'. ' 



20.A><:-B-86 j Grade jif^ 52fj ' 
Select Set Vtith Tv;ioe A? Many .Me.TiQers- As Another 
Iter.s 121--125' \ ' • ^ ' ^ 

Given a set. of obj^ects, ti>e learner, v/ill select 
another, set that will nave twice as many objects. 

VJhicn group below has twice as many kites fes this 
group? 



H 



.2:-!' 7his-v;as Cbjeitive 21 on the 1973 test) The tenninology "twice 
as n:any- is not -Tamiliar to beginni?^g Grade 4 st.udents. An apparently 
_ oerr.irt r.isccncept connected " with the" phrase twice as. many seemsao 
inv.clve/the idea of "lots more". In three items the grea'test nuAber" ' 
o.^ n:err.bers in tae ,^ets_^ff ered was selected by from 20f. to 22^ of the 
students, i.e., twice as many jr.eans ' lots mor&. In the two items, the . 
greatest -jmber was twice as many and' the level of performance- w^s 
correspondingly. Higher on these two items, 'it is recommendeli th^t the* 
objective ana test items be, changed to "two times as many". 

20-2 Test ycur students * us in^^ the tennin"Dl.og5' '^two times as .many" 
instead of -".'twice as many". For those ^that fail, "try the following. 
Develop the idea of building 'two rows to show 2 times as many. Say: 
Build "me a set that-has two' times as many-blocks as this'--- 

"3 ,Three\ne .time 

"7 • □ Q □ V 3 T^iree two" times 
< 



r . 



6 two times 3 is 6 
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connect, the c.onc-pt of two times as many with doub3,ing and wii;h Multiples 



23 



Numeration • 



12. AR-I-B-64 (Grade 4) 867? 
Identify A Numeral Less .Thajs^OO 
iten^iS 121-125 

Given set of tens and, ones "^representing 
a nurjtf^^ess than 100, the learner v;ill 
identify the niuneral. * 

Kov; r.ar.y balls are in this grdup? / 



\ 




45 



56 



H 65 



74 



• V 



tory. .Some studerits may . 



- i^-l The level of performance is satisfacti 

^. have counted all- of the b.alls ih each item. .'Hopefully, most counted 
the, sets of S:en and" counted tl^ singles le"ft over separately. 

, - > • 

12-2 Test, your students with bundles of stacks ''{pop side, swizzle, ^ 
, tongue depressors, etc.)- ..Check to see if he or she can accept 7 
bifhdles of 10 as 70 or does he or she need to count them out fi*s 
seventy singles. Che-ck to see if the student ^'can: count by tens: tell 
you, rxov; manj;^ groups of ^ten in 50^ in 80^ in 85. 



• Have tHe children count: ten, 
t>-e nty ^ t We n ty- one , t we nty - two ^ 
twenty- three ^ etc . 



Ask: /|^hich means seventy-two^ 
7 tens 2' ones or 2 tens ^^ones? 




tensiones 



i 
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'1.^ AR-I-B-S? (Grade 7) 77% 
laentify f^umber 100/lCGO Larger 
Iteros 6-10 

Given any four digit niutiber, the 
learner will identify the nuniber 
that is ICO or lOOp more or less 
than it is, without using formal 
addition pr subti*actian. 

y»'hkt num^r is 100 more than 2,746? 

A 2,845 

B 2.755 

C 

746 



2,846 

y D 3, 



the Choices d.id"not allow for this.. .Nor is it clear tg what degree' " 
s.uaents attempted to respond incorrectly using "less" when the reauest 



1-1 The results for this minimal 
objective are_ less than satis- 
factory for end of Grade 6. On 
.^three of the items involving 
lOC/1000 more , from II to 22 per- 
cent of the incorrect responses 
involved the wrong place value. 
'For example, in Item 9, 15^ 1 1 

selected 3,7^6 for lOO more than 
2,7^6.- Whether any. of t^e stu- 
dents were attempting to add in 
the ";Less" items^when they should 
subtract and vice vers'a for the 
more" .items is not clear because 
.Nor is it clear tg what "degree 



v;as for "rr.cre"^ 



1-2 It is not clear why the students did not performi,|?etter on these 
rten.s. Chec.< to see if your students can explain that 1,000 less than 

3^6 means 1 less in the tr.ousarids place, i.e., 4,346. Print the 
digits in place value columns. Use an'abacus and connect the termin-' 
clogj-1,000 less with removing one bead on the ' thousands place wi-e- 
adding one bead for 1,000 more. Similarly, for lOO.^ore and 100 ^eis. 



0 O A 




5 ' 3 4 6 



Show me wh^ 1,000 less than 5,346 
means on this abacus (or counting 
frame). Do ypu put a bead , on or • 
take a bead off? in which olace? 




2d 
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.2. ARll-B-89 (Grade 7) 955^ 
Identify Arabi'c Kuxeral 
Items 1-5 

Given a number orally, the 
learner will identify the 
arabic numeral'. 

The test questions were read 
to the students . For item 
Hunger 5 the teacher read: 
Choose the numeral that rep- 
resents CI^E TriO'JSArO SlXTY'lllll 
The students had to find and 
niark their answer. 

' A 169 

B 690 

• C 1,061 

D 10.059 



2-1 These results are fjuite good* 
.Teaching to read and write niambers 
is important and the results here 
are encouraging. 

2-2 Five percent of the students 
missed 2 or more^ items. 'It is 
important to further test your 
students with some common error 
producing 'numbei^s^ such as ^ne 
thpusand fifty (1^00050) or eight 
hundred nine {&d(59) . Record these 
and other numbe^rs'on tape cassette 
and let th^ students practice 
transcribing them. 



ADDITION AiTO SUBTRACTION WITH mOLE NUl-IBERS 



2^. AR-II-A-IC (Grade h) 9&% 
Add Tt;o- Digit and Cne-i>igii: — 
Kuniber^iCo Carrj'ing 
Items 11-15 

Given addition exercises involving 
a two-digit nuniber plus a c^e-digit 
nun:ber* requiring no regrouping* 
(carrying) > the learner vd.ll find th^ 
sai>s with or without the u6&« of aids. 



32 
+ 4 



A 36 

B 38 

C 40 

D 46 



21-1 Congratulations to teacher^ 
iand children. 96^ was the highest 
percentage correct for any tested 
objective. Regular maintenance^ 
should keep performance high. 

•21-2 For those children who did 
not succeed^ try to^ determine if^ 
the difficulty was a lack of fact 
knowledge especially with zero^ / . 
or a lack o* "sign" recogriition. 
Ask:* How muoh is 0? When ngthi^ig 
is added will tliere be more? 



J, 



1-3 For teaching addition with zero^ pour the amount in each ADDElffi 
glass into the SUM^glass. * Finish the niimber sentenced ^ ^ 

A . A SUM 



ii + 0 = □ 
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Recognizing 'signs: 'in each sentence write in the true sign; 
6 ^ = 10 - 7 7=0 7 7 = 1^ 0 K = h- 



3 = 9 



3. A?-II-A-^ vGrade 7) 9^ 

Add 3- and 1-, 2-, and '3-Digit laaibers 

Itera. 21-25 

# 

Given addition exercises involving a 
three-digit nucber plus a one-, two--, 
or thfV-di-git addenU, with or withc^t 
Regrouping .carrying^, the learner will 
idertify the suzris, using any techniques 



434 
+ 268 - 



A 
B 
C 
D 



632 

711 
712 



3-1 The^hj^gh percentage of 
attainment indicates that s.^^ill 
>'ith the addition algorithm is 
maintained well through .the elemen- 
tary gfades. Instructional efforts^ 
with addition of whole numbers in ' 
Grades 5-9 could we3J.^be on a more 
individual /oasis . ^ 

In several items^ selection of an 
incorrect answer was probably due 
to failure to regl^oup in the TSKS 
and/or HU!IDREDS^place( s) . 



3-2 Astc: In what place do' you add first? If the sum is less than 
10 what do you do? If the sum is greater tha^n 10 what is the procedure? 
Kill you need to rename a ten. when both addends are less than 5? When 
both addends are 5 or greater than 5? Why*? Suppose only one addend 
is greater than 5 — is it Possible to fiavff a^sum of 10? Ran}g some 
combinations where this is true (3 7^ 8 2^ etc.) 

3-3 Practice haying one chjild suggest the first addend and' another 
rhild supply a second* addend sufficient to maice re'grouping necessary. . 
E\^eryone works the problem to determine if specifications have o'een 
met.- Specify some problems that will not require regroup ing, and some 
that require regrouping in both places. ' 



First child: 2. 8 
Second* child: 1 3 



First child: 3 7 

Second child: -+7 9 



3i 
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22. AR-II-B-9 (Grade ^7? 
•Nirsber Sentences /Subtraction 
Itens 136-140 

Given a* set of objects or pictures shoving a subtraction 
rel^ticnsr.ip with coabinartichs to l8, the learner will 
identify an appropriate ninsber sentence, 

VAuch nuin^ sentence bciow teJls about this picture? 

F 4 -^2 = 2 

G 6 - 2 = 4 

H 2 + 6 = 8 w . 

J 8 - 6 = 2 




22-1 It is irxcrfant . tc zeazh children tc draw and interrret cictures, 

• • • 

The great r.uf.cer cf incorrect responses t^ each of the five items on 

ccth ^e 1973 snd 197^ tests indicate that the children could not re- 
late the picture^ the correct equation. ^l3^ nrissed all five items on 
the 197^'' test. • 

It appears that most children v;ho selected, incorrect answers interpreted 
the picture not as one set of Objects ^-rith a subset removed (separation 
subtraction), , , ' 

• 0 0 0 0(^_X) 6^2=4, 

but as two sets of objects to be compared « (comparison subtraction)^ 

^O^^OO^)^^ 'ii . 2 = 2. 

22-2 Test the child ' s- recognition of the -whole set by asking him or 
'her to draw a sring to sAow the whole, Furti^r test this objective 
using diagrams such as: ' • ^ 



I 



Produce piitures similar to thos^e in the* test, and ask the children: 
• What does crossing out a member of the set mean to you?^How many- were 

in the set of flowers before some were crossed out? Kow many were 
V crossed out? How many were left? 



28 



22-3 Tea-r. children z: identify the- v.r.cle and then the roiow. or 
given part. '-.A ohild drav.s'a set cf sL-ple .objects tn the chal.<board, 
and invites a 2lass.T.ate tc tell ncv. -any in all and tc select and X 
tut 3 :f the tbjeits and v.-rite the equsticn: 



:r.e X-c.-. -ercers r.ay r.ay net ce circled, 

:ne iiea t-at "trussing z^z " r^ea'-s discarding cr subtracting objects 



:ne LT.pcrtar.t concept 'is 



Crzr one set. 



2?. .A?«::-r-:: cracfe e^t: 

r.*urcer Serter.res \zzLiLz.r or 
Sue t : t i -r - 1 2ent i fy Cp e r s t i on 

3iver. a- s-ttri:ticr word prccle- 
rtf3i:i ty t^.e tearher ir.v-lvirg corri- 
bi-it:ors :p :5, t^e learrer xill: 

identify ocerstior., 
2* iaentify an apcropriare r.u-rJber 
serterce^ ar.d 3 icentify the 
ar.svrer. 

I^y is seventeen ycar^ cia. His 
si.-ter is eleven ye^rs ^1::. :c,-;icr, 
letter arswer tells hcv: -jch older 
Toty is t^nan r.is sister? 

A 17 + 6 = 23 

B 11 - 5 = S 

C 6 + 7 = 13 

D 17 - 11 = 6 



23-i The v;ord problems ;cere read 
by one teacher and contained* 
sir.ple v;ords. Clearly, the. dif- 
ficulty v;as not due to 'reading , or 
v;ord r.eaning^ but rather to a 
visualizing of^ the ideas contained 
in each problems. 

23-2 To detennine i'f child^n 
have developed the ability to 
understand^ think through^ and 
visualize a word protlem^ the 
teacher reads $ word" problem to 
the class only- once , end^as^s 
detailed questions: 

Sue had 11 pennies/ Sam had 9^ 
pennies. noK many more pennies 
did Sue ha^^e tAan Sam? 



What v,as the girl^s n^e? The boy's r^ame? Ivhat di^they have? Kow 
n-^ny did Sue nave? Se.m? Did they have the same number of pennies? 
>:nc had more? What did the question asK? What is the answer? Dra^w 
a picture of Sue's pennies. 'Drav: a picture of Sam's. Which would 
you rather have? Why? , * . ^ ' 
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2i-3_- Tc nelc develop the child's visualizing ability^ a different 
prcble- is read to the cr.ildren every day f,cr r.an^-- v;eeKs, and detailed 
questions are asrcea. rhildren are as.<ed to select the correct nuir.ber 
sentence for eacn prcblem from a set written on the chalkboard, -or 
write one tnat explains 'tne proble- in nu.tbers. l-ry tape recording a 
set of story problerr-s. The detailed questions oculd.also be taped 
or printed on 5 by 7 cards. 



i;-. Ar.-::-S-15 iGraSe 

-VjT.erical Set Cc-parisons » 
Ite-s 126-I30 

■Giver, two sets of objeots, one witr. rsore'than the 
of-.er, tr.e lear-er wii: identify- ^.ow xanj- more r.©!sbers 
it ^.as . 7 

How many mort botUe.caps iie in the larger group tb« :n the siaaller group' 
F 4 • 



G 7 
H 8 
J .12 



1=3 £3 



2--1 _The phrase, "than in the smaller group" was added -to each item 
on the 197^ test, in ooth the 1973 and 1974 tests, thp most commc^ 
error was to^ identify the large group that- was readily seen to contain 
core men-.bers, count the members of this set, and name this, number as . 
the answer, instead of completing the comparison idea of telling how 
m.any more the larger set contained tj-^a^n the sm.aller o"he. 

Comparisons m.ay first be shown by lining ud the t^bjects in a 
spatlal-relat^ed arrangement, or i5^' a one-to-one drawing of the two" 
sets, and by^ v.-r'iting the com:parison subtraction sentence. Later,- the 
concrete objects' or tne pictured sets are not ' lined up but grouped in 
an lnform.al m.anner v;here the children must count and perform subtraction 
to find out "how many more". 3fear;ing tne problem down into simpler 
questions helps the child focus on tne Key psrts.' Ask: V;hich set is 
larger?. H-w m.any in' tne larger sefi How r.any in the smaller? ' Kow 
mar-y mc^e in the larger set ^an in tne smaller? 
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snare- • 

ecu*iva 
nar.v rr. 
asried 



.•ra 



ZTiBZ Children nave an annate' sense that it is fair to 
equally, a^^ituaticn zay, be created 'v;he re two children receive' 
livaisnt arcur.ts caiidy. Asrc: Did John end Da'n receive 
.ent arrzunts of ::anay? V.'no has zhe larger amount of candy^^ Hov>s^ 
:re pie::es v;2ul5 Z'an need zz have, as many as John? V;hen you are 
tell r.:v: rr.anv r?.ore one child has than another how can you find 



2:. A--::-:--: 




Suttrirt :r.e-Oicit FrcT r-AO-Li£it> 


r.V--ber .c 3crr 






•i 


Giver, a two-cii 


git r.urJber, the learner 


vii: s^^tract 


or.e-:iitit ruri)ers with 




bcrrcvirg vith or 




e cf ai^s,. 


F 


20 


.27 , G 


21 


- 4 




H 


23 - * 

* 


J" 


25 



25-1 The results are vary accept- 
able* The perdeilt correct per- 
iter, ranged froir. 92^ to 96^. 

25-2 To ascertain hov;. the children 
who did not achiei^e the objective 
r-ay be nelped'^ first test for 
facts mastery. Also, have indi- 
viduals say aloud wnat they are 
thinl<in3^as they solve similar 
proDlems . 

25-3 Prictice only a few dii-» 



ficult facts at a time, mixed in 
v;i^r« ^^v*^- *^V3 Cazts that are well roicicn. MaK.e a game of learning 
or.ese. Easy facts score 1 point, wnile difficult ones ^core 5 points, 







26. AK-II-B- 


16 , Grade ^i) ^86*^ 


Subtract Two-Digit Frcrr Two-Digit 


Murber 'JCo Borrowing 


Ite^.s 21-25 




Given 3t two-digit niinber, the learner 


will subtract 


a two-digit nurber with 


no regrouping 


[borrowing 5. { 


A 


25 


^ B 


35 ■ ' 


- 73 




. • C 


41 


• 

D 


62 




-- 








J" 



26-I The variation Qf errors ma^es 
it dijfficult to determine the 
major reason for thre errors. ^_Ap- • 
parently, transposition was a 
cause of some wrong ansvrers/ for 
1^0 of the children selected "52 for 
an answer that^should have "been 25. 

26-2 Ask: 'In what p.lace do you 
subtract first? Inhere is the 
Bnsis'er written? In what olace do . 
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you subtract next? Where is this answer v^itten? How -are the two 
subtractions alike? Why, is it importan/f that the answers be written 
in the -correct places? 

26-3 'To- illustrate the similarity of uSSsCg the same facts knowledge 
in tzzh the/ ONES and TEI^S places (or in any decim4l place )^ draw discs 
on the^chalfcboardi apd do the necessary crossing out as the subtractl.on 
is oerformed. 



.5 5 

' 2 2 



® 0 



>c^aper discs (different colors for 
TENS S^d ONES) "are taped to the 
chalkboard and removed as the sub^ 
traction is performed in each place, 



The* expanded form is used to review subtraction in the places^ first - 
ONE?/ -second - TENS: \ * 



7 5 



> 7 tens 

y ^ tens 



5 ones > 
3 ones 



Plaae names afp said by the child as 

"5 ones minus 3 ones equals 2 
equals 3 tens." 



he .works the problem: 
ones , 7 tens minus k tens 



h. (Grade 7) 87^ 

Add 'Two Or Three KuJsb^ers 
Items 26-^30 

Given addition 'prdbjlenjs involving 
two; or three addends with three, 
four, Cive, or six digits, vitb 
or without ' regr oup^g', tne ' leamer 
will find the sws, using any ■ 
t^echnitjues. 



50.452 
+ 938 



A 52.651 

B 52.761 

C 53,651 

D 53,761 
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4-1 Most errors .were due to - 
failure to regroup in the TENS 
place Or in the THOUSANDS place — 
evidently .the same regrouping 
difficulty experienced in the 
Fourth Grade has been carried 
through to the Seventh Grade. 
These results a re"^ satisfactory, but 
more improvement could be expected 
a^iter a period of drill and prac- - 
*tice. Some of the regrouping 
errors^ may have been caused by 
carelesshess. ^Fifteen peiv^ent ' 
selected 52,761 qn Number 29. , 

33' • 



32 



4-2 Similar tc diagnosing in Objective 3. Also, ask children to think 
aloud^as, they work -similar problems. These thoughts may be taped and 
replayed, giving chiT.dren sr means of diagnosing their own work. 



^-3 Since^fcrgetting to regroup is ^ common error, an adding pattern 
should be established tc help children gu^rd against forgetting. This 
may include always adding in the same direction - 'from the top down the* 
column -' and to "carry" any tens that must be rfegrouped to the top of 
the next higher-place column to be immediately added to the- numbers in 
This pattern is foll6^;ed throughout the problem. 



' this p^iace 



5. AK-::-3-20 iGrade 7) S2li 
Subtract 2- OrJ-Digit Niwiber From 

Iter.s 11-15 

Given a thref-digit nanber, the learner 
will subtract^ a -tvo or three-digit 
nu.T±>er, with or without the use of aids. 



soo 

277 



A 522 

B 523 

C 533 

D 677 



5-1^ Although statewide the 
achievement yias nearly acceptable^ 
3^ of the children missed all five 
oT the items^ and 26?^ failed to 
subtract correctly from 800. The 
range of percent correct for the • 
other four items was Qk% to'SOfo. 

This is a minimal objective^ but 
results show that help is needed^ 
v;hen it is necessary to regroup 
twice and when zeros are involves. 



5-2 To see if "children Understand when regrouping -is necessary,' give 
fact problems, like those shown below, and ask children fo work only 
those that can be ansv^ered (using a whole number). 

8 6 



8 



0 
- 7 



8 



- 5 



On two items, 13 and^l5 (shown on page 33), a high percent of the stu- 
•dents (.11^ and 8^ respectively) selected an incorrect choice which may 
indicate, that they were performing their regrouping in a mindless or 
mechanical "fashion. Check individual children to see if they are 
making this type of error. 
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13. Vo^o ^^^^ 15. 8^ 

7 7 --33 • 

5 3 3 " 5 7 7 



They write a one just above eafch digit in the ones a-nd tens place^ 

thep they cross out the digit in the hundreds place and write the 

number which is one less just above the crossed out digil. Then 'they 

subtract in each place. . ^ 

V 

Using plastic glasses taped to the chalkboard^ and sticks bundled in 
sets of 10 ^s and I's, ask the child to illustrate the problem by per- 
forming the necessary action as he Aoes. the writte?? work. (See 
illustration in 1973 Monograph*, p. 19). 

Give a prcjDlem lik^j^ ' • - • , 1) 

6 2.5 ' Ask:- Can v;q subtract in the ONES place? What must we 

38 provide to make subtraction possible in the ONES 

^ plac^? Can we subtract in the TENS place?^ What 

is necessary to- make subtraction possible in the 

TENS place? How is the work. similar for both .places 
> V 

Include problems involving zeros such as: 



^0 10 0 h 0 3 ' ^ ' 

5-3 For help with- Number 13, try the quick method, of renaming - place 
the hand behind tKe TENS place (covering the ONES place), and/s,ee 80 
tens instead of 0 tens. This allows 1 ten to be regrouped^ leaving 
79 tens. ' * ' ' . 

All 80 tens are easily seen; 9 is never written over 
the ONES place. \ ' ' . 

^ 2 T 7 Subtraction may be performed In evety place without 

further regrouping. 

Note: See the diagr^o^stic test for subtraction in Section V. 
.» • ' 

' • -33- ' • 
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MULTIPLICATION AND DIVISION WlTH VHOLE NUMBERS < 



6.' AR-II-c-6 (Grade 7) 8756 
" Represent Repeated Addition As 
Multiplication 
Items 31-35 % 

• Given a repeated addition 
sentence, the learner will 
.rejjresent it as a multiplica- 
tion sentence with its product. 

9 + 9 + 9+ 9 = 36'meaj,s tfie 
same as which one of the following? 



6-1 The' level of attfiinment for. . 
this objective, while satisfactory, 
could;^be a. little higher. Some 'of 
the errors- were no doubt due to 
carelessness . Approximately' to ' 
8^of the students either, selected 
the wrong operation e.g. 6 + J .= k2 
instead of '6 x 7 = -kZ or they J 
• selected an unrelated but true 
sentence^ e.g. 36 x 1 = ^36 instead 
of 2| X ^ = 36. Perhape some of 
the "eiid of sixth 'graders." had ' 
1- . forgot terx about repeated addition 
and were confused, as to the ques- 
tion, "•• -mean^ the s^me as which 
^ ' of the following?" 

6-2 Multiplication may M Introduced uaAig'the e<ju"lvalent ^set approach 
, When set., are not Equivalent, they .iy oBly be totaled by counting or ' 
, adding. When sets are equivalent, -they maj; be totaled by counting,, •' 

adding, or MULTIPLYING: .* ^ 



F 
G 
H 
J 



9 + 3 = 36 
36 X 1 =. 36 
31 + 4 = 36 

4 X a = 36 



( a ) 0 0 0 0 0 p 0 0 0 . 0 

2 ^ 3 '+ ' k \ 1 = 



Count 
or Add :* 



"(b) 0 0 0.0 0 0 0 0 0 -0 0 0: ♦Count/ " ' ' 

- V + 3 ' + 3 + 3 ='; -'o-K Add • . • . 

^ ^ 3 = ' • 'or Multiply ' ' / 

Ask: . "H04.%mahy. times do you -see ,3. 'in (a')? In (b)? Which addition 
sentence may be expressed as a multiplication sentence? Write thd^ " 
muLJ;iplication sentefice." ' ' , 

6-3 When multiplication is introduced in the earlier grades** have " ' 
children.maRe equivalent sets of blocks or other -objects, and write ' 
addition and multiplication sentences to Ht'the conpretd examples • 
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- • . ^ ■ ' • . .." * ""7. 

Conver.sely^^ children illustrate multiplication sentences using blocks 
or <3)ther- objects^. .6x3 may b'e illustra'ted with st*iclcs as shown: - 




7.. AR-II-C-11 (Grade> 7^ 
Inverse Mul^tlplication * 
Items .3$-.^0 ' • 



Given two numbers, the learner will 
demonstrate that the order in which 
they are "multipl-ied ,c}oes not change^ 
the product. 

' Which one of these naraes the same 
-nbmbcrasiex 12? 



F 
G 
H 



12X 16 
ft • 

16 X 16 
12X i2 
12 X 13- 



, 7-1 While the high level"^ of ^ 
attainment seems to indicate 
^that the commutative concept is 
"being succes?^lly taught -and 
leanned^ a great deal' of the*^ suc- 
cess may be* due to the, similarity 
between the numbers in the 
, question and those of the correct 
ansy/^r;*— even if a child does 
not know the. concept he will^ 
prpbably -choosy, the correct answer 
One of , the itejns "contained an. - 
answer wlth**a fjlus sign but with 
fivtm-bers 'similar to the question^ 
and: 3fo of the children selected this incorre'ct answer, 

7-2 Determine if^JJb-e student was merely careless in selecting 'his/heV 
response t * , * - f ' * 

7-3 Most students undferstan4 commutativity by the end of grside 6. \ 
per those v;ho do notj^' here' are some Iteaching suggestions: ^ * 

' {a} Give seesa'w problem^ e.g., if there are h objects each.-'* 
' ' ' weighing 10 kilograms on oia^^side, and, you put 10 objects 
on- the ot^er^ ^what must be the average weight of each? 
(b) Draxc arcs ab-ove a number line to^'show'O and arcs below 

• to show 2x8. - ♦ ' , ' - 

• (c) Make a recta.ngular array. VJrite.the multiplication fact. 
Turn- the array 'and write this fact. Compare,.. . 

2 X 3 = "6 ■ r 



-• • 



• • • 

• • • 



5x2=6 



er|c 



' ' • • 36 \ 

' " • • * 

(d) Ha,ve the child ^ooR at- the multiplication chart for the answer' 
•to a fact, commute the fact\and ^look for the answer to this 
. ne;v f^'ct. ■ ^or children learning the facts, the. commutative 

concept is particularly valuable/ for it allows him to learn 
_ ^twc facts, at one time^ jhus decreasih| the learning of 100 
• • facts to 55, facts. " 



8, AR-II-C-13 (Grade 7) Ql<g 
Multiply 1-Digit HtLiber and Multiple 
of 10/100 
Items 51-55 

Given a one-digit nuniber and (10,20...;, 
(100,200.,.), the learner will identify- 
tbe product, 

A • 2QP 

I 

B 320 

c i.2oa ■ 



• " X 300 = □ 

ThinK: ^ x 3 = 12 



8-1 While 91^ achieved success, 
only 75^ were able to answer all 
5 "items correctly. Errors in- 
cluded , ending zero difficulty, 
• fact errors, and adding instead 
of multiply ihg. ' Ji 

-■-2 Determine whether or not the 
student understands the shortcut 

rof mul€^lying multiples of 
and multiples of 100 by an- 
nexing' zeros, iiave the students 
verify their answers by repeated 
addition/ 



Che9it: 



write '2 zeros ^fter 12 • 
so ^ X 300 = 1200 



.300 
300 
300 
4- 300 
1200 



ar.phasl.ze that multiplying with multiples of ten and' 100 is heloful 
tool for estimation. Tor example, to estimate 6 x 283, thihk- 
6 X 30: =.1800. • • 
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9. AH-::-:-lt Grade 7) 5?: 4 
MultiplJ' 2-Digit and :*U!2bers 
Ite-:s t6-^: 

Given a tvo- digit nur£l:er to be 
EUl-tiplied by a one-digit nirriyer, 
Uie learner will- ider.ti!> the 
product, Kit^i or \^itn:ut aids. 

67 X 7 = □ 

F* 429 ^ ' 

/ 

G 462 
H 469 
J . 479 



9-1 The obj'ective is' minimal and 
the statewide performance was 
acceptable, » 

Only 72^ of the children correctly 
answered all five items, Neglecti 
to regroup was the major cause of 
errors. In I^tem 50, 7^, missed 
^7x7, confusing i^ with 1^6^ 
clearly, a fact error, 

9-2 Snow children problems^ some 
requiring regrouping and some not, 
and a"sk: In the first problem do 
ycu need to regvcup? If n^u, tell the n-jmber of tens you will add to 
.your TSi;S product from the ONES place, 
problems in a similar manner.. 

4 2 .'42' "'48 

X 3 . X -8 x 8 ^ 

9-3 Make children aware that when multiplexing ir\ the TENS place 'or ' 
■ any higher place, they will be adding in "some" tens or ^0" tens from 
the ONES place. Fix the idea of always regrouping even if it is zero ' 
tens. Use an' array, to illustrate 2-digit multiplication. See*page'72. 

. Hint for multiplying 7x7- 3oth factors are odd numbers^so the "answer 
will be odd. Think 49. When' is a product even? Are most products on 
a multiplication chart eveij or odd numbers? Why? 



(answer 0.) Treat the other 



10. AR-II-D-5 (Grade 7) 87j5 
Supply Ktssing Facfror/Kultipltcation 
Items 56-60 

Gtven a sentence with one sJLngl'e 
digit, s missing factor, and a 
product (vfhole niCTiers), the J^amer 
will Identify t'hS .missing ^acjior. 
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4 X □ 
A 6 
B 7 
C ,8 
D 9 



32 



10-1 While -the results are not 
unsQtigfpctory, it is hoped that^ 
-with some regular maintenance of 
the facts, the results could, be 
better. 

Most confusing facts .were 9x7, 
9x6, 8x8, and 8 x 7, andvii^^r* ' 
lated missing factor problem's. 

42 ^ • ' 



\ 
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iO-2 Give a child 



a .Tissing factor sentence, and, ask him to illustrate 



-t using blo-c.<s or by drawing a simple picture 

X 3 = 15 



i:-3 Relate .four facts, e.g., 4 x 3; 3 x i|, 12 ^S, and 12 ^ 4. Show 
hc;r a single sir.ple diagram or array can" represent all -four at the 
same time. 



11. AR-:i-D-7 (Grade 7) 83^ 

Rewrite Division Fact As Xultiplication 

FfiCtr 

Items 66-90 

Given a divisicn fact, the learner will 
identify, it rewritten as a multiplication 
fact. 

WhKh xnulupHcauon sentence below below is 
b the inverse of IS - 6 = 3 ? 

A 6 X 18 = 108 ^ 
B 18 X 3 = 48 
C 3 X 18 = 48 
D 6 X n3 = 18 



11-1 A common incorrect answer 
involved replacing the -r symbol 
v;ith X , e.g. 15 x 3 = 75 for 
15 3 = 5. Knowledge of the 
meaning of "invert' is necessary 
to correctly answer the items on 
the test. The test items should 
be revft-itten to avoid using the 
word inverse. It is not used in 
many textbooks and it is. not re- 
quired by the ^objective. 

11-2* Check to see if the student 
. . understands that multiplication and 
division are inverse operations^. Note that the operations are inverses 
, of each cther^ not the sentences. ' . 

♦ . • • ♦ 

When sets are equivalent we can find *out how many altogether^y the 
operation of multiplication. 

Ask: . What inverse operation separates the number of objects altogether 
back into equivalent .sets? - . * 

^iftsk: What iT^^t^ inverse operation of- division? 

What is the rel^d muUipiic^tion sentence for 12 v6 = 2? (6x-2=12 
or 2 X 6 = 12). ••■ , \. ] . ■* 
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11-3 The ir.verse operations of multiplication and division may be 
illustrated by blocks, spoons arranged in glasses^ buttons in arrays, 
or ether concrete obj'ects. , " * , 




/2-^ 2 = 4? 




V 



o 


O 


o 


o 


O 


o 


o 


a 


o 


o 


o 


o 


o 


o 




-r3 




4 



Play zhe "dnve'rse" gar.e v;henever there is a f^ee "moment during the 
day* Say: Phil, repeat v;hat I say and, then tell the rela.ted division 

sentence, x & = 32, and ^ (Phil:' x 8 = 32 

and 32 ^ 8 = ^. ^ , 



12. AR-II-D- 


9 (GVade 7) 76?. 


Divisiory One- 


Digit Divisor, Dividend 


Lose Than 100 




Items 71-75 




Given a one-digit divisor (factor) 


and a dividend (prod^:ct) of less 


than 100, the 


learner vd.ll identify 


the quotient 


.;nissL-.£ factor) if 


there is no reTi-iinder . 


A 


11 




12 


c 


13 


D 


14 



12-1 This is not a satisfactory 
level of performance for the end 
of Grade' 6. Poor knowledge of 
the division facts ^ of regrouping^ 
and of the division ,feteps^ all 
contributed to the disappointing . 
results. 

12-2' C*^ck the student on his/her 
multiplication facts/ §ee how well 
the child can estimate the -quotient, 



x^Use the division problem 7)9 1 and 

ask: Will yt^lt^^nswer be less than 

10 or greater than 10? How do you 

know? Will your a'nswer be greater than 20? Explain. If you use 1 ten 

as the' TENS part of your answer how many will you have divided? What 

remains to be divided? VJhat is the ONES part of your answer? 

*^ 

12-3 The equation form and the box form for division 'may bcJth be 
practiced at the same time. Also^ the division equation and the multi- 
plication equation may be associated to show the relationship between* 
the two operations., ^ * . 
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Have the students picture the division question \in this manner: The 
dividend, tells r.e nov; many straws I. have. The divisor, v/tells. 
r:e how many drin.<ing glasses? The division question is, "If I'divide' 
these 91 straws among the 7 glasses, how many straws will be in each 
glass" and how rr.any will be left over?"\ - • 




I oan vuz 1 group of 19 in each glass 
^0 be divided. 



'21 ve 



7)9 1 
7 0 
FT 



th-at is 70 straws and leaves 




1 3 



7J 



2 1 
2 1 



7 threes 



Seven tir.es what will equal 21? 

How many straws ren^ein to be divided? 



13. AR.ri-D-15 (Grade 7) 65^ 
Divi£ion/;^.e-Digit Divisor, 
Four-Digit Dividend 
Items 76-80 

Given an exercise with a dividend 
of four digits or less, and a 
one-digit divisorX the learner will, 
identify the quotic 



8)4.112 



F 2,120 

G 480 

« SIO 

J 514 



13-1 The poor results wef^e largely 
due to fact errors and failure to 
l5roperly distribute the dividend • 

13-2 The teacher'may wish to 
devise a diagnostic test especi^ly 
suited to his own children. A 
sample test'^is included in Section 
V of this monograph. Plan a course' 
of corrective action^ f or the partic- 
ular n^eds of the children basfed on * 
the diagnostic test. 
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FRACTICKS ME/^.KIKG AIID ORDERIKG 



l4u AH-Ii:-A-1 (Grade 7) 6?t 
Identify Ca'igruent Parts 
Iters 176-160 

Given several object^, sozie divided into 
cof^.gfuent parts, sorre aivided into nan- 
congruent parts, tne learner will identify 

« 

ccngrJent parts. 

Which figure is^divided into congruent 
paru? 



0 



1^-1 The perfomance is low on 
^botn the 1973 and 197^ tests, con- 
■ siaering that equal-size parts is 

an essential idea for fractions* 

Ten percent of the students did 
not even get one item correct. 
Seme errors probably occurred be- 
cause a given circle, square ^r 
rectangle was not viewed as a 
Single unit that has been cut into 
■parts. Also, there is probably 



tr5^1e in recognizing v:hen given parts are equal or not equal. in size. 
* V.'hile misunderstandings such as these may have been partially respon- 
sible for tne relative poor performance, use of the word "congruent" 
is also a lively source of error. Provision for teaching the meaning 
of this term should be made. during ths upper elementary grades. How^ 
ever, mastery of the word congruent should not be required for successful 
work with fractions. 

' 14-2 Use a sheet of paper folded into two congruent .parts and ask: 
Are the oieces congruent? Are the nieces the same size and same shape ?< 

, . * 1— 

Repeat with three equal siz^e parts, four equal size parts, etc. 



U&e a. circular coffee filter. Fold it horizontally 
to show slices of thB same width but not of the same 



area. Repeat the questions.. 

Use various shapes and ask pupils to draw lines 
to cut them' into two congruent pieces; others 
into three congruent pieces; etc. 



14-3 Draw' a figure such as the one shown. Ask: 
Who can make the best copy of this figure without 
tracing? Check the results by holding the two . 
figures to the window or to a strong light.. 
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Put "congruent" cn your new word list ^nd on yoyr spelling list*. ' 

Use paper and fold' it to teaa^ equal size pieces, using the word . 
"congruent" as it is done. After folding 

a" sheet of paper into two equal-"Bize parts, i 1. 

say: Can you show me 'the whole sheet of 
paper? Can you show me one part? Do the 
two parts match exactly? ^' If they match 
€x;actly, they are congruent. 

.After using sheets of paper to .establish the idea firmly and to teach 
.the word "cingruent", m«ve to diagrams as "pictures" of the sheets of 
paper. Draw. jotted lines to show where 
the folds occurred on the paper. Say: 
Are the two pieces congruent? Reoeat 
with diagrams showing four pieces of 
eqjaal size. 



15-1 Since initial fraction con- 
cepts tested here are essential for 
all further,J:e^rning related to 
fractions, the results must be 
considerea -especially poor. These 
initial fraction concepts can be 
learned with' relative ease at ages 
8 or 9 with proper materials- and 
adequate time allotments. 

Several foils for these test itejijs 
were changed from I973. . In general 
these incorrect choices drew a higher percent of responses and this 
probably accounted ftr the lower percent of attainment (70^ versus 76^ 
for 1973). 

There are three types of errors showTi by the incorrect responses: 
(a) ' A fraction was chosen to show the part not shade^d. . Perhaps the- 

shaded parts were viewed a^ empty places after these parts have 

been removed. 
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15. . AH-IIl-A-18 (Grade 7) 70^5 

Identify Shaded Area Of Figure With Practice 

Items 91-95 

Given a diagram divided into congruent parts, 
with sane parts shaded, the learner will 
identify the shaded aroa by identifying an 
appropriate fracticsi: 

A" T 



^3 



f-b; A frdttiticn v;as cnpsen v:hich shows comparison of the two parts, 
the unshaded part to the shaded part. 

A fraction v;a*s chosen to show the smaller part^ whether it was 
snaded or not shaded. 



jr further diagncsis^ use concrete Objects and asV. similar 



questions. Have pupils write the fraction. ChecK to see \f the stu- 
dent is r.ar:ing a part-to'^art instead of a part-to-whole com^rison. 
See if seme children write 2. when they should write reversiX^ the 
crier cf the twc n^oir.cers in the fraction. 



?.eoea-t the 



question with c^-rcular regions cut v:ith parallel slices 



same si^e^ 



Since the carts are nc 

tne fracticn - do^^S. not t^l the part 
5 , 

shaded. 



15-3 Have each child maice fraction baa/s 
from strips of paper 5 cm wide by 20 cmi 

MaKe strips to show halves^ thirds^ 




long 



and 



I 
I 



f ,^urths^ fi-fth^ji si.Xvhs^ eighths J 
tenths. Writ-e a w^ord nam^e for eaqh part 
on one of the parts. Th^ teachi^r should 
ma-ce a larger set of .laodels to use for 
* display- and to ask questions of the class. 

# «. " 

Teach children the word names for :^aotions 
first. Stress the need for a) knqwin^ the 
whole unit; b) using the name for the given 
\>aTt to show the size of one partj'c^ naming 
tne num.Der of pgrts and the siEe of the part 
displayed, e.g. 3-fif.ths'. , ' 

iifter the word nSmes have been learned well using' the fraction bars, 
introduce the written sym.bols for frac.tiorls. For "3-fifths% you can 

. 3 ' ■ 

jcrite ^. 



□ 



Make sure that instruction includes all these components:. 



Parts of strip of paper 



□ 



Oral- Name 
"3-fifths" 



Oral Name ■ ^ 
. "3-fifths" 

Parts of strip of paper 



Written Symb'Dl 
3 

5- 

Written Symbol 

I ■ 



.Use. a demonstration m<(del of circular units^d ask similar questions. 

The initial .work using strips of paper should, b'e done until pupils • 
master the initial relations between concrete objects, oral pame and 
written symbols. For children ages S'or 9, ^this should take about one 
week. . ' • ^ 



After sastery of the work with concrete materials, make a eyeful 
transition to making pictures of the concrete materials' using "diagrams". 
Shading is used t.o show the pieces.of paper to be considered. .The pieces 
left blank are the 5nes not to' be considered. .Care must be exe-rcised 
so that children see- in the_d^^gram all the, information tnat we want to 
convey. Interpreting and drawing diagrams fhould take 3 or^4.days if 
the concrete work is done well. 




Teachjhe -wcrj "shaded" and add it to .the spelling ajid woi^d lists. 

As both concrete objects and diagrams are used, include questions that 
•ask the child to- name- a whole unit as i "1 5 - ^ 
Also include- examples to show more • '• • 

than one, e.g< ^, |, etc. ' 





mm 



h ■ 
3 
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l6. AR-III-A-19 (Qrade 7) ^9^ ^ 
Order Fractions With Like Denoniinators 
Items 101-105 

Given anj^ f ive frac1;ions with like denominators, 

"in randod order, the leemer vill Id^tify thea 

in order (halves, th^ras, fourths, fifths, 

sixth:!, eighths, tenths); v:ith or without the 

use of aids. 
.» 

W.jch grou^ of fractions below is in 
order of tncrcsung % aluc ? , 



6 
C 



4 C 3 I 3 
5, », S, », i 

2v 4 3 < 9 



I 3 4 S 7 
€. (. 



n -5. _L ^ ±. 

10, 10, 10, 10, 10 



16-1^ In the 1973 test^ the 
wording was "least to greatest" 
Changing' the wording in the • 
197^ .test to "of "increasing 
value" ^^eemed not to have had 
a positive effect on petfor- 
"mance (^6$^ met criterion in 
1973)* .However^ a correct 



choice for one item wa«s altered 

123 ''^5+245 
"'''^S ^/.^ ^^.P 

Only got this item" 

correct 11x^197^ v-ersus 66^ in 
J 1973- * 



The ir.ajcr incorrect choice v;as for fractions in decreasing rather than 
increasing order. This suggests tha^ the language used both years is 
net well learned^by pupils. ' ' "* 

Another source of error occurred witlSt tvzo fractions near the middle of 
a .set in reverse " order. With 30 maxiy cfifferent comparisons to make^^ \. 
this oversight is understandable. - 



16-2 Compare regions first, 'using only t\^^0 start with,. ^Say 
Th^ cards show two parts of^. wholes,. 
Put them on the chalkboard rati in 



order 'from Ijsast to greatest.' Now 
arrange them in decreasing ord'er. 
Associate decreasing v;ith down. 



i 



\ 



Place in- order- 



Make other regions using 3 t>y 5 cards 

to show parts and do similar comparisons. 

A^er maljcing sure all pilpils can compare 

two regions and can use the correct 

language to describe it, use three cards 

'with regions shown. After mastery with 

three, increase the number to four and 

then to five. 
4 . 

i 



n 



Place in 
order 
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Repeat the procedures using fractions 
written on 'cards, ^ beginning with two 
fractions, then three fractions, four 
fractions and then five fractions. 
When there is trouble with fractions, 
revert bacK. to diagrams. 



5 



2 



7 



6- 



Mastery of tne tontent on objectives l4 and 15 is essential for pupils 
understand and do well on objective l6. 

• * 

Put "increase"^ ^'decrease"^ "'in order from least to^ greatest" ^ and 
"in order fro.Ti greatest 'to least" on word and spelling lists. 



if* 

ADDITION AND SUBTRACTION WITH FRACTIONS 

[ \^ 

17-1 Addition of like fractions 
is usually introduced at grade 4 
and sometimes in grade 3 a^^d is 
maintained in subsequent grades". 
With only 66^ meeting criterion 
■by grade 7, and with 15^ getting 
no items correct^ overall per- 
formance must be considered quite 
unsatisfactory. 

The most common error on the test 
was adding the numerators to get 
the numerator of the answer and 
adding the denominators to get 
the -denominator of 't-he answer. 

The results. on this objective are hardly surprising; in view of the 
performance on objective 15, With a strong background of initial 
' Knowledge suggested by Objective 15^ addition of like fractions 3s 
very easy. Without that knowledge^ addition of fractions becomes the 
applics/tion' of a rule with no understanding. 



. '-V-.Il-b-' -.vrhJe 7» ^-"^ 

Oiv^-t t;cc co^- fractior.:; \:lth 

tra- 1\ Ic-.r' ^ r v;ill iorntiry 

: : , \:iv: C! without t^c^ use cf 
fiw.rt 1.^:,', ' cvt-. .t parts. 

G I 
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17-2 ChecK your .students by having them add like frarctiors usiiig 
strips of paper like those mentioned, in 15-2. -Aft^r one pupil holds ' 
up 2-fifths and another 1-fifth^ and then they* put the two together/ 
ask.: Hov; many pieces are there together? What is the^ size of -feach 
piece? Is the answer fifths or is it tenths? 

Give similar exercises .using word names^ e.g. 4 thirds + 2 'thirds = ? 

17-3 MQ^^s sure there is mastery of object:ive 15 b'efore introducing 

addition of like fractions . ^ . ' 

-I 

Use the fraction bars described in objective 15 to demonstrate addition 
of fractions using the oral names for thp fractions. V/rite problems' 
for tne" concrete strips using thengmes^ e,g, 3 fourths + 1 fourth = ? 




, ^fte.r- using concrete objects >and VJord names to teach addition^ make a 
«;areful transition to diagrams for addition. V/hile the picture does 

r 

show 10 parts^ each whole thing shows ^just 5 parts • The picture shows 
two v/hole things. Make sure the UTr^it is well understood. ^Since each 
unit has 5 parts^ vthe answer v/ill be fj^fths — not tenths • 




2 /'/w 



After mastery of addition using diagrams^, 
use fraction symbols • If trouble with symbols^ 
revert back to the oral v;ord names and/ or to 
diagrams or concrete objects. 



_ 7 

5 
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38. AK-III-B-V 


V Grade 7) 


Add T\;o Ku-rbors With Like 


Den onana tors 




Itev.G 121 




Given two mixcv: 


nur^bers with like 


don OT. in a tor 3 , tr 


e learner will 


identify tho sn- 




* 

• . 3 J + 1 i = 

• F 4-1 


N 


G 5 




H 5 J 


r 


J 6 

• 


> 



l8-l Performance and sources of 
error re similar to 'those for 
objective 17 but with errors also • 
in regrouping* Item 12h ^6^fo cor- 
rect) required regrouping ^ 7^ to 

get 5, and item 125 (39^ correct) 

11 /I ?t 

required' regrouping 5* -g- to get o g-. 

J 

52 



^ The .results', 56^, are lower than "that" for 1973. 'Much of this can."be 
attributed to changes'' in. the foils'of two~ items. For instance, the 
item 2^ + 3^ = □ . was given the foil instead of 8 and- the results 
on this item "went 'from. 52^ correct in I973 to 395^ correct in 1974. 

18-2 Use items from objective 17 to see if pupils can add like fractions 

Use coyrete ob^fects, diagrams and fraction symbols to get 1 as anotheis. 
name for 75;, etc : . 



Check the meaning of mixed forms ^ For example, does 3 I- mean 

^ - 3 ^ 3 3_±±±_3- , 3- ■ • - ^ 

5 



3 + ZT^ 3 - ij:, 
written forms. 



, or 3 X. Check such examples using oral and 

See if the pupil underg'tands the reld'tive size of fractions in relation 
to 1. Say: Is there as much as a whole thing in |-? in |-? in' ^? in ^? 

Use -concrete objects to see if a fraction 

7 > 2 

such as -F- can be seen as a whole and more. 



Use the fraction, strips described in oojective "15 to show regrouping 
fractions as a whole number and a'f.raction. ' ^ . 



Subtr^^ot Friotlon FroT y.ixed 
Ku'rbor XlKe Dencninatcrs 
Iters Ic:6-130 

GivcM rnixed nir^ber and a fraction 
uitii lM:o dc!iOninators, of 2, 3, ^\ 
6, or Cs v;herc regrouping is 
nocesr.ary, t^o. learner will find 
tlic dirrcronce. 



. G 
'H 
J 



2*' 
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19-1 Performance and errors on 
these itSms 'were^ similar t6 *those 
for objective l8. 

Interpretatioi^ - f ur|^her diagnosis' 
and teaching suggestions are very 
similar. Examples shoiUd be in- 
cluded such as 
as 6 |- ^. 



^6 I - L- J as w:el3r 



m 



Note: See the diagnostic test for. fractions in Section -V. 



Sub" ••act Cc>»-**ion }-ractlor: ?rKyr Knol 
• . oi r, ^^e M-!>cr ..^li fx^i. 



c: fr'.ct. 



'.rtr . 



c 'Vf 



20-r There were two* errors- with 

hig1> frequency: l)i decreasing the* 

whoJLe number by 1 ajid merely df-/ 

. ^ ' •« 

fixing the frac^tion^.e.g. . 

9 - = 8 J.; 2) adding instead of, 

subtracting^ e.^ 9/ - = 9 ^• 

Results/for the two years^ 1973 and 
197^' are identical with '43^ meeting 
criterion an^-*with ^3^' missing at 
least 3 "of the 5' items . 

20-2* Rea^i -th^ sentence aloud:. ^ 

o - ^ = I .:"^D©6s"it say to add 

Mor to subtrao't? V ■ . . 



G'ive at 'least .two fraction .names for 1^ e.g. 1 = 

Name -8 as 7 ^nd so many fourths^ 8 = 7 X. ' • .1 » . 

4 l4 ' ' 

Does 3 = 2 2f or'2 -jp? ^ (This checks to see if the child regroups with* 



10 as with whole numbers or if the correct fraction is . cho'sen. ) ^ 

> jixsii 



See if^pup^ils can solve* such problems ^sing the fraction bars described 
in objective 15*. . 



^0-3 Illustrate* the subtraction in steps usifng v 
the-,concrete strips and also 'using diagrams. 



Begin with '3 whole things* 



Mark on^ 



dT^nto 




fths so th$t ^ 



^ can be subtracted^ 



Cross off the 6ne-fift1i 
f ' ' 




How much i^^'left? 



3 




m 
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Give the students practice with oral exferci^ses* such as: 



1 -§= ? 



3 
IF 



'1 - £. = <? 
• 3 • 



En:ourige the student^ to quickly rename 1 'and perfom the siibtraction. 



I-TJLTIPLICATION WITH UNIT FRACTIONS" 




• 21-1 Twelve percent of the pupils 
got r-o'ne 'correct and 56^ got all 
five correct. The peroents Gor-\ 
re:Ct are probably artificially 
"high because of the ease in merely 
applying the 'jtethod f.or multiplying 
.'A'hcle- numbers^ i,e^ just mult iplV 
zhe two numbers ne^ct to- each other. 

•Changes.ih- the. foils of ^two it^ms 
f-rom' 1973 resulted in lower per- 
c^nts c6i;rect. For instance^ * - ^ 

J choice A in Item number I3I' was 

1 ^ ' ^ * 

777 in 1973 and* only 3% selected 

this choitii-*' In 197^;, l4^ selected ^ and 6^ f^wer got the item tbrrect^. 

'21-2^ Ch'scii further to see if pupils .understand murtiplication of^ ' 

fractions using either concrete objects '<)r diagrams. 'Sgy: . I^hith' *. 

* ' • ' 11 * 1 1 * • 

ture shpv;s.^ of ^? (ans. a) Wi^ich s,hows ^ x (Ans., a) 





21^ A 


1 


1 Grade 7) 1 












It.* '".S 




• ' / 








actions rlth 




icncr-i 
























Ix 

t 

A 


\ - D 
7 


» 




H 


« 


• * 


/ 




1 
«» 


• • * ♦ 


' >^ * : 


# 






# 


s 





••a 





— ^^^"^ 


#1 





• c. 



'See if -pupils can draw diagrams, ^ve them draw a picture^^to show of .j^. 
Further check their understanding of -multiplication by askihg: . ^ 



1^ -1 



( Ans : c )• 



a ) • greater than 

• ^ " *1 

b-) greater than ^? 



, c) less t'h^n 1? ' . 
^ a) *g^reater than .1? • 
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DEC B-IALS - . MiSANIKG- 



?2. A--:v-A-3 



K^--rr: 



^i: id* • 
t 

I rat', i . 
.20 
.12 
.43 
.8 



22--^;. I x^^^^ 'this objec- 

/tive-*ai»e'nofc\.fc-yxfical of the overall 
, level of perfomance on decimals. 

The remaining questions relating 

to decimals should be examined for 

a coherent, interpretation. 

A lack: of effective distractors 
resulted in an artif ici-ally high 
level* of. attainment for this 



r:r example ;j in Item namber 106 the correct answer \20 
^es chosen by 57^" :f the pup'ils; obvious incorrect choices sucb as 



:2: Vere not available. Results from other Questions 



-'^£-§'^,'•''=^7 strongly triat many pupils >:ouln ha^-e 



-Hcsen resoonse^r 



• ^2-2 . For further diagnosis, show a picture with 7 out of the 100 * 
squares shaded, Say: Write a fraction for the part shaded (-^) . 
Nov; xvrite a decimal for the same amounf (.0.07). Then repeat with 10 
sauares shaded and Wth^her 2-digit numbers to the right of the 
ones place. V * * " ^ . • 

Show 99 out of 100 shaded. Say: ' Write ; the decimal •(o'.99). Now shade 
the^ remaining 'square-' and have pupils write \^e Tract io?i (igg) and also 
v;rite the dec'ireal (1.00). \, " • - . 

22-3 -Use a -squ^ajre'to teach both tenths and hundredths. 
'Begin teaching tenths by cutting the square into ten 
equal size sliced, i^ave pupils, write both fractions\.' 
and decimals for various amounts'bf the square. * Say.- 
Vbha tl fraction ^shows- tTie pa-i-t %r. the first row? {—) 
in 3 rows? (^), etc. After establishing fractions 
for tenths,, shot? tenths' with decimals. 



X ot 0.3 



52 



using thi 0 to shoK no ones yill help In teaching the, relation, of 

tfnths place to tens oia'^e T^nthc ■i.r 't ■ 

p-a^e. le ntns is one place to the right of 

oiSes place and tens is one place to the left. 

1 1 . 1* 

t-ens ones . tenths *- 




ount by tenths, 0.1. OP ^ r 

\ J ' ' ' ' -^^^ ^ne more tenth. Thi§ 

Sc the next nuir.ber at'ter o g ■? c i , u 

a.oer j.^ is 1.^^ vvhen counting by 



ro ■ 

ives y4 -r 1 



the sa- square tc tea'ch hundredtns. Sollt each 
^^ro^^; into i: equai-size parts. ' Note that there are 
ICO squares now in the 1 whole -onit. Say:' v;hat ' 

f khat decii^ 

•^.:3.v :;ote that nunaredths is"tv:o places to. 
tne. right of the ons-s 'place and that hundreds is 
tv.-o places tc the left. ' ■ 



1^ oX 0.0% 



hundreds ones hundredths 
- ^^.ineu ior s,uares to O.09. Then count 1 ."ore s^are'.. Say: 

coders tne s^.e a.ount as 10 squares out of 100? Since you'can rename 
100 as 1 tenth and no n-.ore hundredths, you can write 0.10." You can ■ 
read 0.10 as ''l tenth and 0 hundredths" or as "10 hundredths". ' 

Continue questions such as these for decLals'to 6.99.- reading each 
u Zr-l\T'''' hund^dths or Just as hundredSs. when there 

IS dl.fxjulty in understanding, revert to fractibns and to the 100 
SQU8 re • . * 
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The symmetry of the place values should be connected to the place value 
names. ' . • - 

a} The ^decimal point indicates the place oi'* the ones. The ones place* 

' ^ is the r.iaale place in this symmetry. 

b, Tne 3^s are ir. the Hundreds and hundredths places respectively 

fro.T. left tc right, 

c^; iiacn place is as much, as the place at its immediate left. 




1-1 1 
1000 100 10 1. 1^ lUU m5U 
— • • ♦ • » • 1 — 



X 1000 = 100 



1 V 1 ^ 1 

lu ^ m - IDM 



To encourage the students in obtaining a feeling for the comparison 
between 100, 1 and .01, cut construction paper up into the following 
sisesV' 1 meter by 1 meter square; 1 decimeter by 1 decimeter square; 
and 1 centimeter by 1 centimeter .square. -^liet the decimeter square 
represent 1. Cut several copies of -each size square and let the stu- 
dents represent numbers like 203.05 by counting out 'and arranging the 
squares under each numeral. 



23. AR-:V-A-7 {Grade 7*) 

Na-ne ?2ace Values of Deciml Fraction 

Iteiis 96-100 

Given a decL-nal fraction of no nore than 
three places, the learner will nane the 
place value of each digit without aids. 

.74 me&ns u-hich one of the folToumg? 

P 7 hundredths + 4 tenths 

G 7 tenths + 4 thousandths 

H 7 ones + 4 hundreds 

J 7 tenths 4 4 hundredths * . " 



23-1 These test items are more 
related to expanded notation 
using word names than measuring 
the stated objective. To test 
the objective, a pupil needs only 
name the pl^ce value (tenths, 
hundredths, etc.) of each digit ♦ 
in a numeral. 

The results on this objective, more 
so than the items for objective 22, 
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sho'.v tr.at. pupils ic not unde-rstand decir.als well; It was common 

for pupils to revers- the values of tn«, pl«oe, for example to say that 

.7- r.ear.s 7 hundredths ^ - tenths instead of 7 tenths ^ hundredths. 

23-2 rcr furt-er iisgncsls, ask: Is the value of 7 in O.jh hundredths 
or ter.tns: Can y:u .se a fraotion to sr.ov; v;n&t :ne 7 r.eans? ;i) 
Ir. v.T.at plaoe'is the -C ,nundredthsr ;-;rite the hundredths-aigit as 
a fra:-ti:n , .• 

V 

.'^sn- :;a^e as a f rattier. v;ith hundredths. '^^} Now name the 

tentr.s J^^ and hundredths '-zr?^' and shov; thf - "^^ '7 



:er. together 



sn:v; witn de:ir;als 



■■A 



^ Too) 



23-5 S-.ress the r.a-ir.g of deoir.als by reading the n-ur.ber to the right 
of one deoirr.ai point as if it v;ere a whole n-oir/cer. Then give the name 



tr.e claoe value 



r.j;r.G red ohs . 



the last plaoe to the rignt^ e.g. 0.7^ means 



Helste the na.-.ing of the plaoes for deoL'r:als to the rignt of the • 
deoir.al po^nt to the na.r.es of the places for whole nambers, e.g. tenths 
and tens, h/und reds and hundredths. See the' teaching suggestions for 
objective 22, " 

Snow how ,:.i; ^an^named as ^ •O.IO) or as (0.100). Show 

that :..23 can be looked at two ways, as ^ + ^ or'as Similarly 
0.25 -an be seen 3,^0.2 + 0.03. 

Find examples where decimals for tentns and hundredths are imiportant, 
e.g. barometric pressure,- rainfall, etc. 
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additi:k akt s;3tractick with dd:bials 



2-. AK-:V-B-3 (Grade- 7; 7lf- 






Aaaitior. '5 fraction L^cisial 




- Tenths 












3Lvc^ ^ verbal; pr Dblc-^ i^vcl 


vlr.£ addit 


ic3n anci 


subtraction 


of dtcir^.: nur.bers irvclvir.£ 


cr.ly te:\i 


ns , the 


learner v?ill 










Enim? bou^nt two p2ckaf.es ef hc-D- 
bargcr. Or.c vseipntd poL'ia^ a^id 
tht oth<r v^r>j;hcd 2 pou"":)?^ Hou 
criUch<J)d Sk^c bu> all U>5eihtr'' 








F .3 poynd<^ ^ 








G 13 pou-^ds , 








H 1 9 pcfnds ** 






V 


J 3 7 pcur.ds 






c 


* 









2 — 1 rcur cf ^he five prcblen:s used only t-enths and the answers d'id 
net contain chcices pf incorrect decinal point placement. On these 
fcur questions^ the percent correct vras about '60.. On item number 1^0^ 
using 1.7 and/2 requiring addition, only 55% got it t:orrect with 36p 
cnoosing l.y as e correct answer. 
• / 

The source' of error is traceable to poor understanding of decimals. 
The incorrect choice, 1.9^ snould be easily eliminated by using 
estimation and the r.eanlhg of decimals.. 

The foil5 for ite.T. number 136 were changed from 1973 to allow the 
incorrect choice resulting from adding instead of subtracting. This 
incorrect choice was ^selected by 12^ and the correct result was 9 
Percentage ooints lower in 1973* 

2^-2 Check tjne students on tasks like the following: 

1. Whi:h is greater 1 , I.7 , or 2? Ivhy? 

2. Arrange in order/ beginning with the least. -0.1 , 1 , 0.12 , 2.1 

3. "iVhat is the whole nimber Just before and just 'after 3.6? (3 and ^) 
Is the^ s-^JLT., 6;2 5 as much as 11? Ivhy? 
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24. 
2. 



5s. 



■3 Try tnese teaching suggestions: 
Write deoLT-als as nixed n-osibers tc help in getting the idea of 
relative size, e.g. 3.6 =33^. So 3.6 is between 3 and h. 
EstL-aate the sur.s before finding tnem, e.g. 4,2 -.6 is about 10. 
Begin with decinals such'as 4.3. count on by' ones - 5.3, 6.3, etc 
Snow counting on by ones is the same as adding; so 4.3 + i - 5.3. 
relate adding tentns to a car or a birte odometer. If an odometer 
snov;s 23.-^ and you drive 5 miles, what does it show then? (28.4) 
Snqv; that tne ones places are lined up when adding whole numbers. 
Fcr example 26 > 152 + 5 is found by arranging all the . 26 
•^•^^ under ea:h other; thus all the other places are 

5 



'1 ' y-s^ri 



ip aiso. 



Similarly, lo add Z.^, 3.32 and 3, the ones should be 
lined up. In doing so, all the other places are then 
lined uD also. 



. 0.4 

0.32 
+ 3 



.hen zeros can be placed to the right so there will 
be a digit in each column. Putting -in the zeros just 
helps one ^eep tracic of the numbers to add.' 



- 0.40 
0.32 
^3.00 



'd'. a:-.-:V-B-6 (Craae 7) 13X " 

Addition 'Sjbtractior. Deci-nal PrcbleT^ - Tenthr and lOOths 

Given a" verbal prciiiir. Irvolving addition and rubtraction of 
aecinal r.--iers ir.v.^iving tenths and hundredths, the i-eamer 
v.i:2 find the ar.svrcr. 

Glona r»n .55 niOet. Sue tzn .3 tnSet. 
How ir.uch ftrther did Glona roa thtn 
Sue? ■ 

G .2$ miles 
H . .53 miles 
i :59 miles 



25-1 The lack of understanding of decimsls is clearest in zh^ results 
on this objective. It is obvious that the place value of decimals is 
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not v;ell r.as^ered and it is froir. this lack, of understanding tha^ pupils 
do not "line up*' the ae'^LTal points Khen they add or subtract. On item 
n'wLT.ber 1-2, 7>? selected .53 n;iles and only ^13^ selected .26* miles. f 
rcrr,psre this witrT the fact that on the tKO items 'v;hich did not require 
placement of tneOiecimal^ tne students scored <5Q^ and 6S^ correct. 

rerf orr.ar.ce is verV, very lov; vnen it- should be relatively high. 
Improvement v;ill li.-^ely come when objectives 22^ and 23 aie mastered. 
3y starting v.zm zr. decLmals in grades 3 sr.d maintaining it in 
grades 5 and 6 and by increasing the amour\t of time given to decimals 
in eacn grade, 3 tnrough 6, v;e snould see major ir^p reverse nt . 



25^2 ?hecr: tr.e students on tasris lir:e the follov;ing: 

^ • - _ ^ < ^ ' • ' 

2. V.'here ^an you put more zeros and not change the value? ' (to right 
zf decimal r :int ' 

5. ^ - as-m.ucn as i? Is I.c - Co as r.uch as 1? riore than 1? 
^ .5 as much as 1? more than 1? 



26. AF-IV-5-9 ;Gra-ie 


7 1 2i . 


Ad;.iticr. 'Suotractio; Ot 


. i,-:al 


?roblc-:s - Vertical 
ItCr^s 00- 'C 

> 

Given ar addition ar.d s 


ub traction 


decL^al prcble--. in hcri 


zcntal or 


vertical fcrr. vrith. no 


ore thsn 


5>) ai£:its and '"o 


r:cre than 


tr.rce 3' dt^i-^al pli^c 


the 


I'-C-T-t./ 1 find t'-e ^ 


un or diff- 






1 3 .52 * .037 = □ 




A . 
" B 6S7 




C 1.8S7 




D 219 4. ^ 





26-I TvTien decimal points are 
already aligned in Vertical 
fonr;^ pupils did relatively 
well (79f$ and 73^ correct^ 
respectively^ on two items in 
vertical form). Item number 66^ 
.231 - -12 = Q requiring sub- 
tracting hundredths from thotisandths 
where pupils must do their. owTt 
alignment was worked correctly by 
only 20^ •of the pupils. Forty- two 
percent got this item correct in * 
1973» Foil on this item was 
changed from .231 to .219 find 69^ 
selected this incorreet answer. 
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26-2 Check the^ students further by having them work problems like 



0.274 
- 0.162 



'.855 
i.321 



Then give their, some problems in horizontal "form and watch how they set 
zhe problems up in vertical form.' See if they can wr^te a number like 
*:.62 to shov.-' thousandths '(O.62O). Give them problems like: Write the 
second number as thousandths and subtfact, 0.452 - O.26 = f] 

26-3 For problems involving "r,agged decimals" for example, ^ 
i 2.1 - 3 ^ teach the stucfents to rewrite tAe addends before computing. 

Thus, 2.1 T 3 ^ ^.C5 becomes, 2.10 + 3. 00 + 4.05.\ Give practice in 
transferring addition proble.ms from work or equaM^on 'form to vertical 
form with the decim.al points aligned. Stress iiaving so.me feeling for the 
reasonableness of the answer (approxim.ation) by mJking sure tha't the ■ 
students are fa.miliaj: ^vith the m^nitude of the^axm^unts under consider- 



For example 6 - 1.6 ^ 1.2 because 1.6 -h {t\ 
Sij^ze 1.6 is about 2, then the answer is about 



[e ansv;er) must equal 



RATIOS 



2.. AR-:\-lS Graio 7) .^3' 
Identify Fair cf Siits /Equivalent Katio 

Given a plctur-e^ cf sets paired in (a) a 
cne-tc— cne, a •nsciy-tc-one, or (c) a 
or.e-tr-rany ratio and part of another . 
pair, the lessrrc^ vill idehtify the pair 
tnat kctrs the rat\o equival-ent. 







0000 

oooo 




1 — ' — ■ 

o o e* 


1 ■? 
1 



Which" proup of <Jot< Wow compJetfs 
t>>e pattern ^hou-Tr abojc to make the 









25 





o • • ^ 
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27-1 The 'test ifcems do nov measure 
understanding ofi^qual ratios; in 
fact/ the objectlVe itself - while 
intended to do' s<\ — probably does 
not get at understanding of equal 
ratios. Consideration should be 
given to revision hf both the ob- 
jective and the te||t items used. 

Most of the incorrait resp9nses 
suggest that *chi*ldrtti are merely, 
competing a ninnber jbattern, e.g^. 

3} ^ rather than 11 coking 'at the 
ratio of .tx-fo niimbersiibeing the same^ 
as the ratio of two ipher numbers, 
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27-2 Test understanding of equal i>atios using physical situations 
v:ith'"v;hicr/ the children are familiar. For example^ if'A can of con-' 
c*entrated orange Juice- is used v;ith 3 cans of vjater^ how many cans of' 
v;8ter v;iil be used v;ith ^ cans of concentrated juice? VJrite two equal 



racics* :|- = j^j I So 12 can^'of water v/ould be used.) 



^7-^ /.rite tne quantities [to be con:pared so that pupils will see-., 
^c?c^-y what the n'Oir.bers i^efer. Fcr exanple^ 



> cans ? 0 n c e n t r a t 



SD 3 = 12 



*cans water 

Relate finding equal' ratios tc finding equivalent fractions. One is 
.It-iplied by - so 3 is also multiplied by ^. 



SC 3-12 



■;se zzner practical prcblems sucn as' ir.ixing paint, batting averages 

rati:s,, prcporticr. cf items ccrrtect 'en tests, etc. 
■ f " _ 



AREA AKTD VOLUME 



2?. V- 1-3-8 '.Grade 


^7 

i / 






Estin:at€ Area Of 


A 


Polygon 




















Giver, a polygon. 




j^rner. vil3 


estin.^lo its area 


L*^ square units. 

r 


F 3 














G 4 


























H 6 


























J 7 






1 








0^ 















28-I ThecSf'esults" on this objective were 
poor witTn only 30^ of the stud-ents cor- 
rectly ansv^ering all five items. The ■ 
most common incorrect response ■ involved 
counting the number £>f vhole units which 
v;ould be required to cover the given 
fj.gure. Figures with^palf units^^sach 
as number l88^ did have a higher per- 
centage of correct responses than those 
in which other fractional'- parts wete 
represented . 



2S-? Ahile this objective asks for an estiraate^ the only correct 
respcnse is'tV.e exact area. Ask. students v;hether they tried to determine 
the exact afea zr v-ere* s.atisf ied, to estimate. (An estimated answer of 
seven for the example, may be a'cce.ptable. ) A'sk how many whole units and 
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how many half units are pictured. Check to see th^t students do not 
mis understand square units to mean squares. 

28-3 Voric with tiles of unit Q^nd ^ unit [S^ size' in covering regions 
will help to develop the^]cpncept of area, Geoboards and tangrams pro- 
vide other motivational devices for providing concrete expediences ^ 
related to areas. Students should be shown how to determine the area 
of triangllar shaped regions as half the area of a rectangular region. 

li^^l limits. . ■ 



Practice finding area 




Nar.e-Iia"*J>ei* 0£ Units In A Hec t^igular 
So- id 

I 

Given a cirstwing of a rectargular solid 
divide'] into un'its {diT.ensions less 
than or equal to S a.nits). th e^e arner 
will nar.c zho nvchb^r of unit-^' 



A 
3 
C 
D 



ThL^acubic unit. 

10 
18 
2a 
24 



SI 




Practice finding area of shaded 
par-ts: 





V 



29-1 Stud.ents^ apparently^ have " 
not |}ad^ sufficient experience in 
visualizing a two-dimensional 
drawing as a rectangular solid'. 
That 39^ of the ^students answered 
no items correctly and l6^ answered 
only one correctly indicates that 
students were not simply guessing 
but were -answering from a miseon- 
ceptipn. On four of the five items 
the ir.cst ccmmon response corresponded 



t® the number, of observable two-dimgnsional "units. For example, in 



number 195, '48^ selected 24 'as their answer. 
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2^9-2 In wcrKing v:i'th students rephrase the question to: How many . . 

blocK.s would it taKe to build this, figure? Determine whetl'ier ^he .idea 

of cubic unit is meaningful- to them, ^Are they aware ©f thfe difference 

between square units 'and cubic uuits?* - ^ ' T 

• • ■ * , ♦ 

21.-3 Students need practice in. fo^^ing rectangular solids from uniTt 

cuDec (blocr^s cr sugar cubes) arid %ti matching tv;o -dimensional f.igures 

to tne solids formed.. Show students pictures such as Used on the test 

and 8Sk: taem.t^c construct the figure from blocks. Provide a box with 

cover wnicfi' can be exactly filled with unit cubes and draw the corres- 

pcnding unit -squares of the top and two sides. Have the st-udents find 

the volume with tne top on- and then open the box and count cubes as a 

checi^. The art teacher may be -able to help \^ath discussions^ related 

tc the drawing of such figures in art class. 



TIME AND TEf^PERATURE 



learner will identify the clock showing the appropriate time. 



21: :-MI-V5 (Grade, ^) 9^^ 
Telling Tirne 
Ite-ns 106-110 



C 



Given the reading " 



o'clock" and a clock face, the 



Which clock shows 4 o'clock? 

12 12- 



6 
A 




S 



27-1 The student performance on this item was goo(X- On' the 1*97^ test^ 
the items were changed^ in that J:he numerals 3^ 6^ 9 snd 12 were printed 
on the clQcK. faces. Eighty-five percerit of the students answered all 
5 items correctly. . 

2t-2 -In working with $tudents^ the following' points may have" caused an 
incorrect response and should be checked. (1) A confusion between hour 
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§nd minute hands. (2) A failure to tally assign the correct " 
numeral to the correct marking. <3) A reflection of the hands ' across' 
the verticalj i.e. response D in number .10.9 . Attempt to identify if 
a student's incorrect « response' fits any of these as' a pattern. 




30. M-i:-A-i:. 

Tell Ti-.e 
Iter.s*16l-16r 



3ivcr. a cloc. face with hands on it, 
tie learner v;_i: chcsse tr.e correct 
fi7<r~i%ctation . 

Whatr tjme does this clock show? 
F 2:55 12 



6 

H 



3:05 
3-55 
11:15 



30-1 While the numerals/ 6^ 9' and 
12 were prinf^d on the clock faces in 

this year'^s testing, the performance 

\ 

improved only slight^ly over la'st year^ 
The results^n those items showing a 
time greater than the. half hour were 
lower. For example, 88^ correctly 
identified 10:10^ "but only 33% were 
successful* with 2:55. 



\ 



3(^-2 students may be reading the time 
on the sample, clock as. "5: minutes .before 
t.^iree" and not being able to translate' this into 2: 55V Also, check to 
see- if students are aware tha-t until the hour hand reaches a new marking 
the hour^is determined .by the marking the hand last passed. 

30-3 ' Stucfents need more practice with the use oY time notation. A. " '. 
routine request to have students write' down on their papers the time' . 
at v-rtiich they complete all assignments or tests -in class c^n provide 
this- practice. Specific attention should be giv'en to work on- trans- . 
lating the ^Ommonplace verbal expressions for time, i.e. "five' minutes * 
before three" into the standard written notation "2:55"; ' ' • 



Lier.tif. A/:. -And ?.:!. 

4 

Tne Icarrter ..ill-use A.M. and 
nctritlcn in vrLtlv.^ ti-ne. 

Which one of these means four hours after 
midnight? \^^^^;__ 

>r F 8:00 A.M. 

G 8:00 P.M. 

H 4:00 A.M. " . 

J 4;00PaM. 



31-1 'The student performance o'n this 
objective was *low. The range of cor-' 
rect responses on individual items was* 

82^. the most common incorrect 
response on each item j^as the one ^which 
involved an interchange of a.m. and"p..m. 
The ^our and ^minute ndtatjjLon selected 
was generally correct. The range for 
this t^p§ of incorrect response was 
lOfo - -20^. 



31-2 *Ask studeats quesi:ions auch &s: Is xt a.m..' ox p.m. when jrou' ealj,"' 
■breakfast?., leave for school? watch a particular TV program? , you' s^e--^ 
"the sua set? etc. Provide a large .enough .sei of personalized expera-_ 
'fen*"^ i:hat tiT«.^i:Wef.t '"on assoc^iate these with the 'a.m.'or p.m. notation. 
If the suggestion to have sttidents write the time on their papers made 
fcr-the previous obieGti\\e" is usBd, ..they oould add,a.m'. or p.m. t6 the;, 
time. i^sr. the student* with the incorrect r^spons,^' what ^ .m. " (*6r p?m. ) * > 
mesns him or her. Some may think that' a. -m. means "after" morning",. 



Students v;rite -their, d^ily 
sched^ule of, classes: 



M-:i-c-i [ovu\e k) jo;: 

Identify Te-rpeyatures 

G: /en a Fa'ir'.nnej * or Celsius therr.03ieter , 
.the Icarnei* v:ill iaentify the t^mporature 
(abt^vo zero) to t ie nearest degree. 

What i? tlie teajperature to the nearest o 



A. 
B 
C 
D 



40" 

60" 



Grade 6 



am 



pm 



"gl^S Bell * fZ'.ZS B£Ll 



77^ 



29-r One. item wa^s change,d. f rdm v 
-fehe 1973-74* test. This was item 
153 in* which tTie picture remained 
the same but th^ ^e^ponse ^^Oices • 
'wer^ changed from 0^^ 55^^- arid 10@^ 
to those indicated. ' There 'was a\ 
drop from QQ% correct to 52^ cor-- 
rect o^ this item. A^s a result^ 
the level of mastery on this ob-^ 
pective dropped from 71^ to^50^- • 
T\iq items ^ wh^re the picture Showed 
the reading to be at a numbered 
scale .marking^ had relatively high 
perfprmance^ levels — 87^ on each; 

29-2 Determine if Students under- 



stand ,the term "to the nearest 
degree''. Many may feel it'means the nearest numbered marking. Ask 



0 



-64- 



students to .indioat;e .how many degrees higher •the'temperatu^e ifi^when 

you |o .from /ne marV.to the, next. ^ Use a rea-l/thengpeter and ask 'the - V 

st^jdertt to ^how you the uriit on the scale. • 

a • * » • 

•^9-3, ^Students need practice in reading temperaruris f ros^ th^m^^T 
Whether real or iindtatioiv. .Corlstrucr a 'lar^.^rdu-.^rd '^J^r,,,^ '' ^' ' 
.with a red- icvab^e tape, ^^-tTW-Wve-*^--^adeni set^the temperaLre, 
2^ uhe pr<-?v:ou§ day's l^gh temperature, and have other students read 
rhe ten-.pera-ure. More geRe-rai;activities involving the use of scales 
ana nur-cer l^nes should a l^o lie used. Have one ^student' select a J^nt 
on -the scaie or nupber line and then 'have another studetit identify the \ 
corresponding number. " liayfe students bring in 'device^, from home Which " 
require thfe. reading of scales. The^e may' include' radii, dials'^, temkr^tfe 
oonfrols, electrical meters, etc.- > . ' 



' V.-ll-Z-l .Oracle 7; S^i?^ . 
Read Ter.p<ji-atures ' * • ' • 

It'e^is 1S1I1S5 

Giverr a Fji.'-.ren'ieit or Celsius therso-aeter 
trie learner will identify terr.peratures to' the- 
r^eares-:, degree, using the ^egree (°) syrrbol. 

Abottt. whit tc^iiture doc* this . 

WierrnometCT show? 

' ■ •■ r>r^ 

. F 42° ■' ' n I . 

G 43° ' m 

J 45° 













■50 
























> 



• 5^-1 The .results ox\ (somv'o€ 
the five Items welre- 87^ cor- 
rect or better. On itein'l82 

correct response^, 
; 17^ iniorrec'tly resDonded to 
a .temp^ratufe halfway bet^veen 
.42^ -and kUP as "^5^ rather . ' 
than 43^. ^ » 

3^-2 -Check to see whether the 
phi:a.sing of the question, 
"about wl^at temperature" may 

* 'have- been a problem f qi* the • 

Student; 



« 
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28. M-II-B-3 (Graa^^) 

Identify Greatest or I/east toounts , 

•Ite'ns If^l^l^S . , 

Given three to ^ive different anciints 
of niOTicy, all JLess. or equal to $5.00,-* 

• tbe learner v:i 11 'identify the greatest 
or tne« least. r- . . 

\lhich IS the greatest amount of money? 

A dime 

B doHar 

C pemiy 

• D quarter 



• 28-I Tills abjective was tested . 
« 

by* three item formats: (1^'Pic- 
tures af money (Items<L4l aijd 145)5 
(2) Word -names, fioi" raoney^ * i*e.. dime 
(Item li^S^'and (3) Dollar notation^, 
i.e. $2.51 (Items ^12 and l44); 
On item 1^1^ 93% correctly Identified 
the hal^ dollar as the greatest 
amount of money. Since this was 
the largest: coin pictured^ this 
result may be artificially high. 



On item 1^5? 1^ incorrectly chose 
'the picture containing the greatest 
naTiber of*pieces of ir.oney [all coins) as opposed- to ^the correct response 
containing only four pieces of money (2 bills -and 2 coins). 



25- 2 Students iJTere to identify the least amount of money in the two 
items tested using dollar notations and the greatest amount in those 
using' pictures and names.* . These. combinations make it difficult to* 
se»Darate .the causes* for incorrect responses. A clearer way of 'testing 
the undei-standing of the students is to ask which of the choices would 
buy either the most or the least amount of some article such as candy 
or gum. This would help identify possible confusions between value 
^nd the number -^f pieces, of money. ^ 

26- 3 This objective asKS for comparisortte between different amounts 

of money but mos't cJ.assroom and real life experiences ask only for 

counting. 'Try to provide expediences which require such comparisons. 

Classroom activities involving" the operation of stores,, the purchase 

of articles xjith marked prices end the 'determining of change are. all 

appropriate and should fit well ^w'ith the increased career awareness 

eiTichasis. 
• m 

/ 
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A 0 . Sub t r & c t X or.ey 






• 


rtcTs 16-2-: 


• 








ues, trie i 


earner , 


Kill add or subtrac 


V using* 


Hers 




:i: G certs r.otaticr.. 








A $4.52 


• 


F 


$10.81 


$9 27 B ''S4.62 


$12.53 


G 


$13^5 


- 4 65 ^ ' 


+ 3.72 




C $i:.92 




H 


$14.25 


^ . D S5<>2 




J 


$15^5 



incor- 



additicr. cf.x5ecLT.als^ vrhich were in 
response cncser.^ by r.cre than 10?: of 
11:'? subtracted rathei^than added as 



32-1 Since each item was. in 
vertical format^ the notation 

' presented no difficulty and ^..^^^^ 
rect responses were probably the 
result of mistaKes in addition 
subtraction. The results on thi 
objective are comparable to those 
on objective k and 5 (Tth^grade 
test) on addition and subtraction 
'of whole numbers and on those items 
of objective 2^ {7th grade test)^ 

vertical vfcrmat. The only incorrect 
student^ was on item l8 where 

reauired. ^ . 



1-6-1; . 

Divi- verbal : roble'S ccr-Sisting 
cf r- . cr \\:o orerations iiiVcIving 
•nc.r. viluv3 le^s f.an or equal 
to %2 » f.e learner will solve 
t^<e rrc&ie-. 

Bonnie bought 3 books Each book 
cos; S5.75 How much change did she 
rcccn* from $20.00? 

F $2.75 

G $2 S5 

H $3.75 

J $4.S5 



33-1 Ivhile verbal problems of a 
one Itep nature should be considered 
minimal' at this levels all five 
items were tv:o-step word problems. 
The combination of verbal problems 
and two mathematical operations is 
too complex for many students. The 
v.'riters would liK.e to see c^.ntinued 
effort to improve instruction in- 
vclving this objective. Another 
year or so of investigation may 
show that the two-step word problems 
are •too difficult, to be consid^ed 
r.inimal*. ^ 



33-2 The items tested, provide little he>p in diagnosis. In each case, 
all response choices cculd'be obtained only .through perfonrdhg the cor- 
rect sequence 'of operations and eitner obtaining the correct answer or 
making a ccmputationa}^ mistake. A$k students to identify words they 
don^t Knew. Ask them t- tell ycu tne operation that is required and 
to tell you what words tell them what operation to perform. Break the 
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prcblems inio separate small step questions and check to see how the 
students prcceed from the small questions to solving the total problem. 

33-3 A ccntinual emphasis on v;ord problems, is necessary throughout the 
mathematics program. Care should be taken^ hovjever^ f^to insure that 
tne reading level of tne problem is not beyond the level of the student- 
Plsz^ particular attention should be given to having^tudents recognize 
tr.at i-ertain v;crds cr pnrases indicate certain opeyatiJons. Have the 
Students act cut the stcry problems v.ith play^*::r:Tie: 



30. Drace ^ Tr- 



Zlvcn Li;t-res of various si^apes, t^e learner vrill identify 
c^ircle^. triangles, squares, and rectangies as requested. 



Which IS a circle? 



A 



J- 



3:-l The tern: ''figure'' v;as dropped from the 1973 items-. On this minimal 
objective^ tr.e percentage of correat responses in identifying .each 
fi£ui^e Kere: Rectangle -^73^' I Triangle - 8^^ and 85?^; Square - 89^; 
and Circle ~ 96^. The most common mistakes were to interchange the 
identification of rectangle and triangle. On number 49^ 17^ selected 
the triangle and on number 46^ '12?r^selected the rectangle when the correct 
resDcnse v;as triangle. 

2?-2 -V.'cr?: cn the vocabulary, Explain that the prefix "tri" has to do 
v:itn three. A tricycle has three wheels ~ a triangle has three interior- 
angles.* Have cutouts and models available when teaching these shapes 
so that stud.ents can de?e>op a feel for the shape of each figure. Also, 
use the^e terms in referring to objects in -the room that are- of these 
shapes. 
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3i>. G-I-A--^ (Grade 7) o^-" 
KaE:e Quaari laterals 
I tens 171 -175 

Given a set of quadrilaterals, the learner 
will identify and nar.c a parallelogram, a 
square and a rectangle,. 

Which figure is a rectangle? 



^ . '68 

1 

35-1 Three items v?ere li&e 
Number 17^: > given the name of the 
figure the student is required to 
identify the proper figure. Tvo 
items illustrated the figure and 
asked the student to pick' out the 
name. The percentages of correct 
response were: Pick out parallel- * 
cgram - 6^.; Pick out rectangle - 
75%; name parallelogram - 78^ j 



name rectangle' - Sl-.; and pic. out Square - 93^ 

t'/rA'I': J't^'^''^^'' ''^^'^^'^^ -cta.ngle and 17^ selected 

.„ .^Z V resp^Eding percentages on objective 30, it-m 47 

on tne^th grade test were 73f. c-rrect lrl»nt,-f,- , 

and a ctbln-d 26? ^T-Vrent 1? . °' the rectangle, 

as altern^M ^6. r.„rrect selection of one of tvo triangles offered 

grad. test, .he results on^is „ini„al objective are'.ost disappointing. 
35-2 • The ability to' i^ifj simple geometric shapes (other than the ' 
square and circle) ^to theiKna.es properly .ill benef t L 
s ndary school mathematics student. The attai^enf.of this objective 

^-^^ ^-^ted ^o g^o^etL ■ 

>-pi.s m .he elementary mathematics program. 

caT"t III '^-^iftis't; be sure students ' 

can read the na.T.es. 
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36» 'Grade- 7j 79?' 

Identify' 'Surfaces^ Representing Plane Or Part oi Plane 
Jtexs 131-155 ' 

Given tr>e description of a plane, and a part of a plane, 
the learner ;.'i:i identify surfaces which represent a 
plane or part cf a plane. 



, Choose the object wMch suggests a plane. 



F 





36-1 -^he rang^ of 
correct responses 
on the items mea- • 
suring thi^s objec- 
tive was 8l?^-87^.^ 
All five items were 
correctly answered 
oy* Jhfo of the stu- 
dents. Those students 
who responded incor- 



rr.Li^, spreaa tr.eir responses oyer all the incorrect choices. It would 
appear tnaj: me drefiniticn was o^'no help to these students and they- 
v;ere guessing.^ • • . . • 

« 

56-2 .Ask studer.ts -.vhc r/issed this ctjective to nair.e each of the objects 
•plrturea to. insure t.nat they are fa.r.iliar with th'e object and can recog- 
nise it fr^ the picture. Ask questions like: vfny do you think this is 
cr is no* liK.e a plane? anfi What is a Diane like? 

3^-3 The concept of a plane does require attention and repetition for 
student's tc -attain ^an understanding. Th^ classroom itself provides 
adequate cambers of objects which may be classified as*^being suitable 
or unsuitable representations of olanes. 



ALGE3FLA 



.3V. AL-2 ..Graie 7 7~: 
St2tc-:i:'-.t :f Equality ^Supply ^ 
;'J.sslr,p ::j~i)cr ^ 

t 

Given a state-^c^nt of equality 
ir.volvirt: ad:2ition» subtraction, 
or ^Itir lication facts 
ccr.teinirtT. a ri^^^^^iOlier or 
letter, the Icarrer will icfentify 
the icissing nuTibcr. * 
n - 3 ^ 10 



A 

B 



1 
U 
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37-1 On. the three tes.t items involving 
^either addition or multiplication, the 
items were aQgwered correctly by 86^-91^ 
of the students. On the two involving 
. subtraction, the percentages correct 
were 66% and 71^./^ each item, 25^ of 
the students chose the response which 
could.be obtained by ■ subtracting 'the 
numbers which appeare-d in the problem. 
For N - 3 = 10, 25?5 responded 7. Similar , 
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ir.ocrre- -:V:es fcr the addition and multiplication items v;ere. noi 



give: 



For' example, 25 v;as not a possible choice far K + q = li;, 



37-2 ;:uestiohs related to these iter.s should be "directed at determ^-n^-ng 
'.■hetner students :-orr.p.ted 'incorrectly or whether Ihey do not und;rstand 
tne sequence of operatiorfs and simple apply the indicated operation to 
:^na-ever n-^.cers appear in tne proble.t. Have the students work a set 
:f ?r:ole.T.s similar to the ones on-the test, but not multiple choice. 
Analyze the ans-.-vc to see the extent to v;hich the indicated ooeration 
v.-as ij:corre:-tly applied. 

r.e.p y rur^st.dents learr. to redd and proce-ss s^/mbols and variables 
in equations, .nis is easily done if the v;ords and s^-bols are connected 
v;itn_real objects and manipulations v;ith tnese objects. Use the idea 
tr.a:, tne equation represents tv;o stic:.s of edual length. In the eouation 

^ ~ ^ ' ^'--'.-s ^-nits long, - 3 is the length of the ether 
St-.--., .-sr:: ::es- :.- represent a n-a.Tber tnat is greater or less than 10? 
Have tne students 'snov; you. 



36-1 C.nly klf: of the students answered 
all five- ite^ns correctly which Vould 
•seem to i.ndicate that while students may 
recognize an inequality, the use of the . 
proper sjTnbol,> or <, to represent the 
inequality is not firmly established fsr" 
many students. The format of. the ques- 
tion, with "the inequality included 
■within the question, may be misleading 
but would not seem -to acccujit for 'the 
low perfonna^ce. 

3^-2 Diagnosis. in vcMr^g with students should detei^ine the following 
■points^ - ) Dies the student recognize I6 + 8 (s9.e gamole) as one 
.qu^.nti.ty cr does he com.pare S Q 22? (2) Does the student recognize ' the 

quantities represented as being equal hr unequal? oVcsn the student 

verbally express the -proper I'ela tionship? fL) can the 'student attach \ 

the prdper sjTnbol to the verba lizatf on? 



?r. AL-^ Zrzze 7, 63' 
Surply S;-bo: Of Equality/ 
Ir.equality 
Iters i95-2CC 

31ven a pair of w^.cle r.urre.'-s cr 
r'u-ber r '.rases lecS tr.an 1,CC0, 
the le^rr.CT vrlll identify' the 
arc.'-cpriate synbcl of eq-^^lity or 
ir.eq-.ality , > or ^ cr <. 

VThich «>mbol liiould replace ihc □ 
lOKukc 16 + 8 □ 22 tnjc? 



A 



B 
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» • 


Cl"" ^ 1*. 




• 














3ivrr. ar. 


equal! u".* 


ir vol Vint on^ 




f^e learr 










6 + 


□ = 6 - 




F 


10 




G 


6 \ 




H 


1 






•0 


« 



3--1 The results on the items testing 
this ii^Jective were generally good vith 
a range of S? to 92 percent, correct 
responses ♦ On these' i€erfis however a 
number of students/5 to 10 percent^ did 
net distinguish between the- symbols for 
addition and multiplication ( x snd «f), 
Tne ^cst common incorrect response for 
each item was that which resulted .from 
applying "the i*ncbrrect operation. , 



any of tne stud»ents who respond 
ir.::rre:tly t: tnese items are inadvef tantly confusing the operation 
ard th*^ crccerty zf the oarticular identity.- Have the student first 
.•;rite cr say the cperation, then write the answer • ?zr example: / 



- X 



.rs^ 



v:r: 



.imes 







Listr*butu.v>e;^ ?rcp 


erty 'Supply 






Given a nur.erir?tl 


state'rient 


involving ai<^trib 




"and 3 Llacer.oldcr 


. t^.e - learner 


vlll insert t^.c r-.£sir.£ value. 


4 X (6 + 2) = (4 


X 6) + (4 X □ ) 


A 2, 




B 4 




0 6 




n s 





then w^rite 0. 

» 

^0-1 While all students should have 
achieved a working knowledge of the 
distributive property by the end df 

*the sixth grade^-^it is doubtful that 
these items represent a good test of . 

• such knowled/ge. Item results ranged • 
from 59 to 72^ percent correct and only 
34 pfercent' of the students correctly 
answered all 'five 'items. We do not • 
believe that objective AL-7 as tested . 
is minimal for grades h-S. 



-0-2 Unless specific efforts are made 
to review and extend the use -of the distributive property after its 
introduction in relation to the. multiplication algorithm^ i.,e. . 
6 X lU^^ (6 y'lO) ^ '6 X many" students will not have reached pastery 
on tnis item.. Many students get -hopelessly bogged down in attempts to 
comp'^.e'an at.swer fr^^m t-he^ given equation. There is little^ if any^ 
attempt to "rec':gnire" the' equation as an instan::e of the distributive , 
Dr-^pertVv • ■ 
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lO 


IS' 


2a 


25 


30 


35 


HO 


H5 


SO 
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12 


I'i' 




% 


f2 


f9 


5V 


U> 


7 


/f 


21 


22 


3S 


H2 


f*? 


5C> 


(»3 


lo 


? 


It, 


zi 


32 


fo 


f-i 


56 
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^0-3 array 3 x ll is placed 
on the dultiplicatiof chart, 
and folded to illustAte 



3x1^ = 



(3 X 10) 4 ^3 X 4) 
30 -^1 12 

h2 



;ncrrer: 

1 u 

A ■ 



12 

^2 



V/ 



' IV 

LOCAL ACTION 



Tne Minimum Perf^crmance Objectives' for Mathematics Educatipn 
in Miohigan"^(M?OMEI.'.)' and the Michigan Educational Assessment 
Prcgra.T. ;MEAP) provide a basis for identifying needs in the 
attainir,ent of basic, skills in mathematics in the S^t^te of 
Michigan. These :bjectives are in no way intended to pre- • 
scribe a tctal statewide mathematics program. Since a local 
district's tctal mathematics. program cont3ins many objectives 
bey:;nd these included- in MPOMEM, the local district or school 
building is ^he unit in vrhich the identification of needs and 
the intrcdutti-n cf changes can most effectively take place. ' 
The data ci-.ided b^ MEAP can provide a logical starting 
point for an cj-ganized and systematic improvement prc^cess, 
the cr'^c-^auences cf which can be the improvement of-a dis- 
trict's t:-tol mathematics program. 

The vide results, in general, indicate some small positive , 

gain in th<^ perceritage of students attaining moat objectives 
tested over 1973- B&sed on ntunerous contacts state- 

wMe, the. sutr.'.rs feel doubtful that this gain is the re^^lt 
of any orgar.ized local efforts to use the MEAP data during - 
the I'^Ji-J^ c'^nool year. Jlather Ihe authors -feel that the 
incr'-as^s may be the result of such factors as improved testing 
procedures, simplified format and instructions on the tests, 
the provision zf practice tests at thej+th grade level and 
greater acceptance of the tests on the parfr of teachers. 

In general, the -sports of specific local efforts to use MEAP 
data in an organx/cd. manner seem very limited. It is with these 
indications cf I'-nited past usage in mind and in response t6 the 
often raised question of "How can the results be us'^ji?" that this 
section on lo(?;8l action is presented. 

vs 



• • •* / ■ 

In reading this section please keep in T.ind that while ideas 
are pres-nted sequentially, it is not intended as a formula 
for usLng these results. It is rather a listing of hints, 
procedures, and rr:ethpds which can be adapted to fit the needs 
cf the indivijual aistrict, building or teacher. What is ' | 
feasible in a 1-arge district v:ith central office resource 
personnel available .T.ay not be ^:^easible in a small district 
having only two of three elementary buildings. 

ssta3lish:-2:,'t of ??.:o?:ty 

• • • 

•fhe esoablishr.enf of a priority to examine and use the re'sults 
of MEA? on either a district or..building basis is of prime 
;-cortance, if systematic change is to take place. Work on the 
part of ir.dividua'l teachers is important and can be effective 
on a year-to<vear and class-to-class' basis at the grade levels 
zested, but it will not provide tlie coi(tinued direction, needed 
^^ implement systematic program changes. The limited tin;e of 
-he individual teacher and the turhover of staff are such that 
ro_district or building should plan on individual te^ther action 
as a basis for continuing use of these results. The establish- 
ment of this priority would best, seem to be done on a ccJoperative 
basis -between _staff and' adm.inistration with the understanding' 
that two types of provisions -wouid result from the examination. 
•Tr.ese would be ,1> prcVision for the remediation of problems, 
either individual or jlass, identified for students taking. 
tne present test and 2, provisions for changes in .mathematics 
program in the grades prior to' and following the grade tested 
as such -changes might be warra.nted by the results .of. the 
examina^tion.- Teachers would then'be expected to implement the < 
changes identified • (v;ith the district providing the materials, 
training, -time for m.eetings. etc. needed to implement .the changes). 
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:::it:al staff orientiation 

Any use of the MEA? results should hot start with the data 
ortair.ed..fi^rr th% testing being treated in isoiatilon. It i's' 
necessary t'^.at the test, data.be examined in perspective, "The, 
eviier.je from the' two conference's "on MEAP held. by the Michigan • 
, cf Tea:rhers of Mathematics v;ould^seerp to indicate that 

litxle syste-ma^ic *\<:or:< has \)een done by school districts and/or 
tr'e vicnigan Dep^artment of Education to provide teachers v;ith a 
c^^.T.pie^e -vLnierstanarng. of how the assessment tests relate to 
z:\e total set of minimial objectives sind the 'mathematics program, 

7:. ere cr-esentlj/ exist* three documents in addition to this mono- 
friraiih v;riic^: all teachers vrtic are concerned with the teaching of 
matnematics and the use of MIA? data shoulcl have available. Not 
cnly s-iOuld th'ey be •availab le, l?t;t also a special effort 'should 
be made to Insure that all teachers are familiar with the docu- 
ments, Taese documients are; 

•i- Michigan Council of Teac^fers of Mathematics, An Intro - 
duction to the Minimum Performance Objectives for 
Mathematics Educati 01) in MichlgafT Monograph' 'No, 2, 
MCTM/ February, 1973* / ■ 

2' vi-higan4,Council of Teachers of Mathematics, Michigan 
' • ' Educational Assessment program: Mathematics Interpretive- 
■ Rgp.drt, lS-76 Grade 4 an^ "{ Tests , Monograph Nq> 7^ 
January, 1975- . . ' . ^ 

3; Mlcaigan Department of Educati9n, Minimal Perf.ormaqce 
Objectives for Mathematics Education in Michigan , the 
Michigan De|>lrtment\ of Education, 1973- 



STAFF TO BE irjVOLVED 

vatherr.atics is r.ot .a group of non-related objectives to be 
niastered in isolation from each other ^ It is imperative that 
the a&sessrr.ent results b^ viewed from the perspective that mathe- 
matics learning is highly sequential in natuj^e. The results of 
4th grade testing have as many. implications for 1st, 2nd, and 
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3rd grade teachers as they do for 4thj;ade teachers. Simi- 
. larly the results of 7th grad; testing have as many implica- 
tions ^f or 5th, ^th. and- 8th grade teachers .^s they for 7th grade 
teachers. As far as possible, all staff members from these 
-"^ grade levels should be -involved in the examination of the test 
results. and in the determination of any program changes which 
take place as a result of the exa-mination . Perferably these 
co.T„mittees would consist of representatives from all grades and 
vfould not be separate grade level comndttees. 

NEED FOR IMI-EDIATE REkfLTS " 

With the administration of4:ests .in the l^er part of September 
each year and the resulting l^pse of time before test results ' 
can be returned by the State, preparations* should be made so as* ^' 
to have individual results in the hands of the 4th and 7tti grade 
teachers ^as early as possible. Also, it is inci^bent upon the ' 
district to see that, at the time results are returned, teachers 
have sufficient understanding of the objectives Hasted in order- 
to^ immediately put these results to use. The distribution- of • 
individual student and class results to te^cher^ should not w.it 
for the analysis of either district or building data. Sur.h 
analysi-s-ca n follow th'e initial .distribution . 

It would be desirable if there^ were some built-in provisions in * ^ 
the testing process for data to be collected and retained by the 
teacher at the tirr.e of testing so that diagnosis and remediation 
might begin im.'nediately . ' , » _ 

mile- no provision. for i.m.mediate feedback to the teacher presently 
exists, there do appear to be several ways in which a limited 
amount of data may be collected at the time of testing and used 
prior to the return of the State prepared results. 
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. • 'i' TEACHERS. SHOULD KEEP A COPY OP THE STUDENT ASSESSMENT . 

BO:Kli:T . This dir.ection is included in the test ad- 

ministration manual.- Every- teacher who adnfinisters 

the test should do this. Also, 'copies ofCthe test 

^ booklets should be retained by the' building or district, 

! for'every teacher who will^mak® use of the*'test results.. 

Since the 4th grade "test covers contesit taught in gra4es. 

. 1-3 and the^ 7th .grade test clovers content taught in 

. grades 4-6^ this, means retaining copies of 'the ^th .grade 

. , test for all teachers in grades 1-4 and copies' of the 

7th. grade test for aji^L teachers in grades 4-7. '\ ' 

/ ■ ^ ^ ' < ' 

Even though teachers are directed to return all additional test 

• booklets to thejbuilding coordinator^ there, are several ways to J* 
collect data oefore this, is done^} * ' ' ' 

,2; Since vocabulary appears to be^a. problem on some 'of the 

♦ test 'itfems, request students on this part, of the t est to 
circle- any words in the instructions or problems which 
they do not undersfaad . A quick fekinuning o^the^e 

• * , sections would help to point out thBse specific mathe- • 

matlcal terms and phrases v/hich^ present difficulty for 

rlumbers of students. ^ * . ■ > 

* • 

3) -Another siitiilar methoj^ would be to ask^ students to mark 
in the test booklet those sets of 'items which gave them ' 
difficulty . This could be done .either as they take the 

° te^^ or 'after the completion of 'the test by "having them 

go back through the test booklet." Obviously this, would 
not give an exact measur^^of mast.ery but might be h'^lp- 
ful as a starting point for diagnosis' pf certain dif fi- . 
culties. • , . • 

4) . Where the teacher can identify several objectives that 
, ■„ : relate direc/cly to the content which will "be taught 

during the month or siy vjeeks,jimme(^ateiy foUowi.ng. the 
administration, of the test , the answer sheets may jDe 

. . * 82 . • ' ' • ■ 
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•skim-ed* for zne resulrs on rhefe several oboectiyes. 
prior tc xheir being su'D2-;itt$d for st:oring; if 
tnese results are copied fr^x the .answer Sheets, 'the ' 
teacher Kil;! ohen*Ln effect have'-some pretest 'results 
v.-.icr. car. help ih the planning of lessons 'over this 



:onter.t. . ^ A 

. ' ' • • • / • / • ■ 

::C3D1AIEL:' Ar~ER TESTl.'iG THEN WHAT? 



The interval b^fA-een t'ne ad- i.-l strati on of the tests arjs- ths ' 
return of tne results o^n be utilized in a productive banner. : 
"atr.er.atics curricul-u.T. c'orjni'ttee should examine the'lest ite^.s 
and .the objectives tested sc that' by the tirr.e the/fiilljUs-^rive 
• cack in tr.e district, certain basic questions related |to the 
slgnificar.ee cf th.e objectives tested nave been answer 
.9' .individual -th_ or..-^th grade .^eacher can, focus, on iden' 
^ . stud-ent "deficiencies. Ohce^this process is ^initiated ' and 
,^ corxleted a first tin:e,_ it v:ill not represent a great task in 
subsequent years provided the State continues to test many or 



red and' 



a^j. 01 tne same objectives each vear, 



-:-;e rollQwxng types of .questions wovrld seeir. to be appropriate 

o , for exar.inati-on' by such ^ group. . / 

< ■" 

• , I 

, ^ tne Obj ective being tested related to the curriculum 

'. ■ ■ ar.d^ .T^aterials being used ? .The deve^pmental sequence 

cpng used and local priorities ..^^^iously established 
. • could postpone the- mastery of a specific objective 

beyond th^ grade level at which it is being tested. In 
_ \ ■ -tne ex'a-Tlination, it Is important to. identify thl* grade 
• levels .at .which the 'ob,j-ec?:ive is taught. This should 
^ ', • .include tne pdint where the objecti\£e is. fir.st intro- 
s d\iced; the point, at which mastery is anticipated and 

; ^ places at which r^view- for retention of. mastery are 
' planned. • 

• * ■ . • - 8 3 
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2 Is tr.e obcec"cive appropriate for all students at this 
grade level ? Sine? no .objective belongs to any fixed 
grade levels, v;nat .T.ust be considered is whether most 
stii^nts have attained the prerequisite skills needed 
:o attain the delired" objective at this grade level. 
? Are tne iterr.s used to test the objective vaLid ai>d of 
appropriate difficulty ? * At,terr.pts ,have been m^de by 
tne vriy/and vichi^an Department ojT Education to increase 
bctj:. validity ar^d appropriateness -of iten^.s during the first 
- ^ tv;o years cf objective-referenced testing. Each y^ar^ 
ncwever, as changes in iteTiS and objectives are made this 
coint r.ust be re-exar.ined . 

Is tne reading level satisfactory for this grade ? Students 
s-'.ould be able to read and understand ^the directions if the 
rr.astez:y ?f an objective is to be nieasured. The -answer to . 
. f-.is question should not be cr^nfused with the 'need for 
ispecialiced n:at>rrer!atical vocabulary which students should 
Vsi ov; , 

5^ Are the test items .'related to the experience of students ? 

It is possible that the objects pictured or diagrams used 
' in the_ test "may not be^ familiar to certajji groups of. 

students, :n an objective such as Objective 36, Grade 7, 
if students are not able to identify, ttie . 6b jept pictured, 
; it is nearly impo^^ible to identify vKich surface best 
represents a plane* ' _ ^ ' 

Thf ansvrers to these questions In thfe form of a listing of 6b- 
Jecti,v$s and iten^. sets which the local district feels drfe appro- 
priate to its program* should be developed prior to the return 'of 
data froT. the S^ate. This v.-ill enable the individual teacher 
to ?on:entrate on th^e implications of the test results for his 
class. without having to atten-.pt tD- personally consider each of' 
these auestlor-s. ^ 

. 8-4 ■. ■ ■ . '. ' \ ■ 
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-JSE OF rzsvLTS v;:7H ??£3e:;t -th a:;z -th akpE students 



r 



,Tr-.e exa-lr.atior. cf -.r.e^test data - eitr.er a building or class- ' 
rcc.T. b.asis sncula progress on tv:o parallel patns : ' consider 
eacn individual objective ^and identify ^the set of pupils not 
attaining the objective and 2' consider tne individual puoil 
ar.a identify tnose objectives he 'sne nas .mastered and -those ^ 



■.e sne nas net -astered. 



• Tne district, building and •classrcc.t s-ur-aries provided by the 
State give _,tne data needed for an. overyiev; of tne total program 
and so-.e determination of the extent to v.-hicn tne objectives are 
.eing attained. Tne ••-assrcor. listing report" ar.d the "individual 
stucent rep crt'-- provide tne necessary data for work v:ith individual 
students and classes. 



.ne c^assr 



or. listing report may be scanned to obtain a quick " 
identificavlon of all_ students in a class wh'io did not attain 'a 
given objective. A nelpful idea may be to color code this report 
by circling in red or b lue- all to Jectives" missed . This^^,v.'ill help 
in tne re cognition, of patterns of objectives mastered oX:r.issed ' 
for botn Individuals and for the to-tai class. 



ne ind -vidua: 



sore diaf 



respcnse is 



tudent report provides the basis for beginning 
sis^^f student difficulties. The specific incorrect 



:icated for every item a student answers Incorrectly, 
On many of tne *ob Je ctives these responses can be exa-nined f or • 
clues to m.isconcepts ,or incorrectly applied (Computational 



procedures \ 



he teacher m.ust be prepared to follo>- up on these 



.ues and conduct a more thorougn diagnosis'. 



Once the initial examination has taken place, the question as to 
whether or not the test results accurately reflect- t.he studentle 
runowledge shoula be 'considered^. ^J^r^he total group it miay.be 
that the ob jecti-v-s .has been taught as a part of the m.athe.ma tics' 
content covered since tne testing took pisce", ' On an individual 
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basis., the teacher .T.ay be av;are that problems related to the 
testing situation* i,e,, reading difficulties or emotional 
crcbler^, may* nave caused the student to fail to reach a mastejry 
level • 

In these buildings naving a learning specialist^ this v;ould be a 
L cint at v;hicn tnis specialist could be involved,. Many of the 
ccnjeptua. crocleT.s tnis person v;orr:s v:ith may also be identi- 
ilacle frcr. tnis test. The learning specialist cari also serve 
as i resource f:r diagnostic and remedial ideas. 

It. scr^.e cases ,^ it may be appropriate to administer a teacher-made 
*est as a checrc on the results obtained from, M)AP, 



is accented that results reflect the, knov;ledge of the 
students, tne crgsnization of learning experiences can be 
'utndertaken. A limiited approach* to this task would seem to be 
appropriate to begin v;ith unless the district is able to provide 
tne resources necessary for conaprehensiv^ approach. Such a 
limited approach vjould concentrate on possibly four or five 
obr*ectives v;hich >;ere identified as being most in need of re- • 



mediation either because ot poor oyexall performance or. because 
of tneir im.portance for the* study of subsequent topics in the 
m.athemiatLcal sequence. Success v:ith these objectives could then 
serve as a m.odel for expansion of efforts to a larger number of 
objectives. 



4 



A form, sim*ilar to. the following sa^mple^ would serve to help in 
identif:;'ing the dbjg^tlves and also in recording^j^e progress and 
results of such an effort. ^ 
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MEAP OBJECTIVES 
BUILDING II.fPROVEf.IEI^ EFFORT RECORD FORM* 

Nixnber and title of objective selected 



1 



This information can be taken directly from the building 
su.Tjnary or any of the -test forms that^indicate the short 
lorm 01 -ahe objective 'label. 

• ^ « 

A. V.'hat -c/iteria v;as used for selection>'of this oboective-? 
wN-*' : ii-aucational significance 

This category would be used for any objective that 
was s-elected because of the objective's soecific 
importance, regardl'e^s of the number of students * 
v.-hc had not mastered it. 

2- Distance frpm an -arbitrary mastery level 

j If you determined for'your class or building that 
X-percent of your students should have mastered 
this objective, and .this objective was selected 
because less_than X-perceht achieved the objective 
this category would be checked. 

3- Deviation from a norm ' . . 

Checri this- item if you compared your class or • 
^ building score ^Itha district or state sbore and 
selected tne' objective because >he class or building 
score. v;as lower. 



1. 



■"nat Students- arl identified for- "involvement? 

Percent ^ nuir.ber of students avho did not master 

ohis ited on ME^p test.. 

» These numbers can be taken directly from the class- 
room or building summary, 

Number of students to be involved 



This is fne number of students who are identified" 
for further ins-truction or help on 'the ot^jective 
Identified. This may differ from B(l) because of 
changes in population since the administration of 
the test; the possible inclusion of some pupils 
who achieved mastery with. ^ or 5 correct, or because 
other identification measures are used. 
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Improve.T.ent effort 

A, number of teachers 

• — ^ ♦ ♦ 

♦ Trie number of teachers v;ho v;orK with the students 
identified v;here this is a building effort.' 

V 

L l^xrber of students v;ho have. not mastered this 

objective on pre-testing for this effort. 

This n-JLmber should be based upon any p"^e- testing 
effort^ done. It might not require 'formal test 
_ evaluation, .Informal .diagnostic v:ork done by the 

teacher could be used. The number of students will 
be part or all of the' students identified in I-B, . 
If no pre-^testing is done this could be left blank. 



V.'naf instructional efforts v;ere m.ade to assist these students 
to master this ob^'iective? 



Identify tne approaches used to instruct the students, 

"ivnat percent of the identified students mastered 

this objective? 

\ 

VJhen you did the final post-tes'ting of the students 
you* have' identified to work on this objective, how 
many of them had attained mastery? Mastery here 
should *xollow the same model as in the MEAP format, 
" , i.e. ^ So percent. 

^ ^ Starting date of V;ork on this objective 

Date of post-test on this objective 



) 



In tne planning of learning experiences for a claSfe it is necessary 
to plan in three v;ays. ^{1) Flans must be made 'i* or all students 
vjho missed a given objective. (2) Plans must be developed *for each 
'Student to work on the set of objectives he/she missed. (3) Plans 
must be made for all thos-e students v;ho mastered all of the db- 
jectives. 
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It must be recognized that even where only 30^ of the students: ■ 
mastered an objective, the presentation of a total class lesson' 
.that does not provide either enrichment or alternatives 'for ' 
^this of the students would not be wise olanning. ' ' • 

The first step in planning learning experiences for those students" 
who have not attained mastery should be the diagnosis of ,soecific 
problems. _ This cri-ocess may take the form of either a va-i"t*ten ' 
sequence of questions or an oral questioning of the student. If ' 
a written test_i^used the test should contain i€ems designed- td, I 
determine whetner or not the student has attained orereauisite 
skills and concepts. Also this test should be. ooen-ended rather 
than multiple choice so that all errors can be identified For ' 
those items which are -non-computational, or as a follow-uo to a ' . 
written test, an oral discussion of the items with the stident" " 
can be helpful. In this Situation tha student can be asked to 
explain^the. thought process he/she uses in arriving at an" answer. 

» • ' • 

Once diagnosis of specific student problems has taken olace, the 
options chosen for providing, learning experiences will depend 
ujLon several factors including the size of the grouo of s'tudents 
the number ofclasses involved and whether or not the oroblem is\ 
oemg approached from a classroom or a total building ooint of 
view. f 

In those situations wher6 it has been determined that the student ' 
has previously studied the concept, .the following are suggested 
as some of the possible approaches that might be used: 

1> Return to developmental objectives - if diagnosis of the 
problems related to an objective indicates a lack of. basic 
• concepts related to the cbjective, a -sequence of develoo- 
, mental- objectives may need to be studied to obtain an ' • 
understanding of the basic concepts. Where this is 
ne-cessary the Minimal Performance Objectives for Mathematics 
Education in Michigan ian be an'^excellent ^(J^source . .One 
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particular aspect v;hich should be stressed is the 
manipalavion of concrete objects as a part of this 
process. This should not be overlooked at either the 
^th or ?th grade level as a tool in working Kith those 
st;u^ents for v;hom 'abstraction presents a *dif ficulty . . 
!>:ore exposure "to the topic --.In those situations where 
it^-an be identified that students have not had suffi- 
c-ier.t experience with an objective to have achieved 
nasrery i^r^ay be appropriate to simply- provide the 
additional experience needed. 

Vse of new materials or teaching methods Students are . 
r.iman. . A change in materials or methods, provided it is 
T.atr.ematicaily ^.d pedagogically correct, can provide a 
change v;hich can help renew the. interest of some students. 
I."o cne method or material is correct or appropriate for ' 
all students. This last statement should not be construed 
as a proposal for an unlimited proliferation of materials ' * 
but rather as a piea for the provision of several well 
planned alternatives.. 
)^ Learning Centers -- A number. of mathematics learning centers, 
- each with activities appropriate to the mastery of a partic- 
ular objective, -can be established.' This can be' done either 
• inthe classroom or, where available, in an instructional 
/-^aaterials center. Wherever the centers are located, one- or 
more centers should consist of activities which would be 
appropriate for studen"^s who have mastered all other ob- 
jectives^ In this way art^ stigma of the learning. centers 
being only -for students whp had missed objectives "would be 
eliminated. * / • - 

Varied student groupings One method of achieving varied 
student groupings would be to set aside a time "each day . 
during. WRiah all 4th or 7tn grade students would be .assigned 
t-o groups according to the objectives they had not mastered, 
while tnese. methods T.ight work most efficiently v.iiere there 

90 • . ^ 
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is *a sufficient nirriber of staff .T.e.nbers to wotk ^Ith 



each df tie groups, this is not a prerequisite 
sorr.e situations, groups car. work. x^ith cut direct adult . 
^ supervision. ' ' 

V 

- The for-ation of groups such as this can provide an 
excellent v;ay for building principals to involve them- 
selves- in teaching situations. 

Cress-age Tutoring -- This type of student pairing may 
be done in one of f.vo ways. Older students may' be paired' 
v.-ltn students v;ho have not niastered objectives to provide' 
tr.err. v.^ith individual assistance' or studekts who ha-^e not ' 
acr.i^-ed -T.astery may be paired with youngter students v/tio 
nee^ help with tne^ developmental tasks related to the 
specific. objective. This latter approach can provide the 
stuaents with the desire to master the objective in order 
to be able to help, the yo'unger student. Either of these- 
paii'ings, however, requires close supervision and careful' 
<» planning. 

Intra-class^pairing of students -- Students can be paired" 
v:i_tnin class in such a way that", if the first student .missed 
cbje^ive A and_mastered objective S, he/she will be paired 
witn a stuSent who mastered objective A and missed objective 
H. Triis would allow- students' to work' together without * 
' the -stigma. often attached to receiving help from a student 
ST cr.e's own grade, level. 



Regardless of the methods whi^ch are employed to remediate problems 
_ identified by HEAP results, a post-test should be de-veloped and 
-administered following the conclusion of the planned activities. 
;Suph a post-test should parallel the state t^st in format. The 
adTiinistsation'of the post-test should allow for a lapse o'f 'time 
betw^efi instruction- ajvct testing. In this way., mastery it^being 
test.ed as opposed \. imjnea^ate recall. Only through 'the"; ad - 
'ministration of-_sueh a post-test can the adequacy of the learning 
experiences; in developing -mastery be measured. • - ■ 
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USE OF THE RESULTS FOR PROGRiLM EXAI^INATION AT PRIOR GRADES 

The^se of Ihe data as a basi's 'for the determination of the 
adequacy of the program at earlier grade levels ra.ises several 
irnnediate questions. • 

1' Is the local attainment level satisfactory ? -- it should 
Q be recognized that any single ■ percentage figure used for. 

judging a satisfactory level of attainment is purely an ' 
arbitrary figure at this point in the development of IffiAP. 
The determination of a satisfactory level of attainment 
should be based upon local factors -combined with a know- 
ledge of results as reported on a statevade basis. 

2 " Are the results comparable to previous years' results ? All 
extremely wide discrepancies in results from year-to-year 
should be examined. Some, such as on objective 29-Grade 4- 
197^, may be accounted for by changes in the test. Others, 
where, changes are positive, can hopefully in the long run 
be accounted for by changes implemented in your program 
'based on" previous such examinations, " - 

3) Priority given the objective — If low -priority has been 
given a particular objective because" of its place within' 
the sequence of topics taught in the local district or 
because of -some other local rationa-le, the level of attain- 
ment sh'ouid.be expected to be relatively low and may be 
.accepj:ed as. satisfactory attainment. 

For the- 7th grade tests, districts may obtain^ feeder school reports 
which provide a building summary for groups of students on the 
basis of the elementary schcJol attended in the sixth grade. Thi^ 
report, v;hich must be reouested by the district at the time te^ts 
ai-e submitted for scoring, should be obtained and used by " 
Sth and 6th grade teachers in studying their pi-ogram.. Since the • 
purpose *of^ this report is to pr5vide building data and it is ^' 
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assumed- that in. general ^th grade students are in the same building^ 
as in the previous year, no such report is- available for 4th grade 
testing, ^ " ' * 

Che (determination of an a^satis'f actory level of attainment on one 
or more objectives leads to a. need to determine possible reasons * 
for -such low levels; The areas to be.examined seem to fall into * 
the foilov;ing four categories; test administration; teachep know- 
ledge and understanding of She performance objectives j inadequate 
instructional materials; and inappropriate instructional aooroaches. 

The solution of any of these problems v/ould call fer some- combi- * / 
nai:Lon . of -tl^f ollov;ing approaches, 

1, Inservice programs Inservice programs can be designed 

« 

t<j: help teachers with test administration procedures; 

provide teachers with an understanding of the state 
♦ 

minimal objective? and the state assessment tests; intro- 
duce 'new teaching tnet-hbds; introduce new^ materials into 
the program; or to provide content background which teachers 
may be lacking, 

. 2} Acquisition of new materials — It may be determined that 

.the materials presently in use do^not contain sequences 

necessary for the attainment of particular objectives. If 

this is the case, the purchase of Supplementary materials 

or even a total change in materials may be dictated, 

3^ In^:roductit >n of new methods — The introduction . of diff- 

r . ^ 

erent te.aching approaches^ math labs^ learning* centers , 
I* ' * 

increased use of ma nipulartive -devices >^tc , , if only on 

a limited basis, may -provide a s tar tingV point for improve- 
ments , . ' 
^) Changes in. priority -- If the reason ^or Jow attainmen-t 
on a given objective is assignment' of a lovj priority to 
this objective in the total program, the assignment of a 
higher priority should/^be considered, ' Local conditj^ons may 
still dictate the assignment, of 'a low* priority , Hr^wever^ ■ 
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if they do, plans should provide-, for. the attainment of 
the objective at some later grade levels. 
Introduce review periods -- Where it appears /€hal 'the 
program .^s^ould have brought students to a mastery level 
on certain objectives much earlier than the grade at vmich 
tney v;ere tested but rest results are poor, the i?ntro- 
cluctior. of' regularly scheduled review arid reinforcement 
periods into the mathematics program seems appropriate. 
T'^ie .T.atntenance of previously mastered skills should.be 
an Integral part of every mathematics program. 



The atueT.pt to bring-about change through any of these methods can 
^be beso evaluated over a period of several years.- The attainment 
of a consistent positive change in 'local results is to be antici-^ 
pared. ' . ^ _ 

coijcljSioi: 

* r 

An overview of possible actions St the local level brings to the 
fore these fev; points which should be 'made the essence of any use 
of MEAT results. " * . ^ ^ ' • ' 

1) The local district or buila5sng^,is tl;ie basic unit for the 
institution of changes. ^ 

2* Ati organized and systematic procedure needs to be es^al^lished 
to-ma^ke ti^ examination and the usage of the data as meaning- 

^ ful as possible. - ^ §r 

3 ' The progress of individuals does not conform to an artificial 
grade' structure on sequence. . * • . 

" 4) _The objectives tested by the MEAP represent but a small part 
of th^ total -set of objectives in mathematics, 
^t;'' As a beginning, tpe identification of four or five ob- 
jectives as priority' j.tems on which improvement is .needed. . 
will provide good experience. Expansion to a more, fiili- 
fledged use of the data for program improveaient and 
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increased individual attainment of objectives can be 
built on this -experience, 
6) Preparations should be* make for the use of the data * 
\ prior to the time' at which results are returned to 
the district, **" ' ' 



V 

SUMf/ARY AIhE' diagnostic- tests 



Tne cverall results are very similar to those from the I973 . 
^ testing. There is such similarity that^ the summary remarks 
on p^ges of "Michigan Educational Assessment program 

Mathemati>^s Interpretive Report 1.973 Grade A and 7 Tests" are 
_ _ q.uite applicable. The r-sder is referred to thatrboOk fcr 
the identificaticn .f strei.cths ana^ v*. 5^nesses ana for curri- 
^ :uluir- s.uggestions . , ■ ' , — 

Four areas cf arithr.etic ar- :f continuing trouble fo Michigan 
students -- subtraction ana div-.;.on of whole numbers, fracti 
; 'and decimals. Sin-^ thes^ ar-s are of particular heed, four 
. diagnostic tests are here included-: 

It requires a skiMed. teache.^^0 diagnose the strengths and 
. weaknesses of nis^ner students. Further skill is .needed in 
using the r^-sults to design -eajiingful lessons, according to 
the needs evidenced by -the results. If this booklet and these^' 
tests, are helpful to teachers in doing this important job, it 
. * will, nave served its purpose weU- 



on 



)IAGNOSES FOR INSTRUCTION-- DIVISION 



Tea::h*rs have a personal cono^ern about the most effective ways 
to-ideVitify and overcome ;veak- areas expeirienced by their- own 
■ paruio\lar group of ^children . VJe know that w^ak areas identi- 
fiea in this report may not be the difficulties excerienced by 
any one particular group of children, and that . it .(;ill be' 
ne ■essr-i^'V for teachers to use their ov;n understanding and per-*^ 
^pective in deal^-ng with the needs of their own pupils. 

'in cur search for solutions for these, distifVctive problems w^e 
nave expandea this yearns report to include sample questions for 
furtne;- diagnosing of instruction in part^icular areafe^, and re-- , 
lated appropriate corrective action to be used v/her'e necessary. 
Tc -ascertain <3Lny reading difficulties; children are asked ^to 
circle, any words they cannot read but .to try t^9 ansv/er the ques- 
tions anyway. ■ , ' ^ ■ * . 

• * V 

Tne sampX^ diagnostic tes4: for division emphasizes four parts 
where. v;^akne3fee^ may. occur: - ' • 

y.eaning of Division (Questions 1-3) / \ . / ^ 

'a}* Se'ts must be equivalent i ^ ^ , 

'b; Writing a division/equatior^ (The numeral "before the ^ 
" sign (dividend) indicates "what is being divicj-ed^ shared 
'cut" up. or othervjise sep^trated") 
'c) Rewriting the division fSict as a multiplication f^ct.. 
' ^ ^ inverse cri'eckt/ 
II., Knowledge of Facts, {Questions 4-5) ■ 

■a' . Mi-ssing factor for certain easy and difficult facj^s-^ 
,b' Writing and ansv/ering division facts -■ . 
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Division 'Steps^ ;iuestioris 6-11 

♦ 

^Stt! ''^ ^'''''^'^^ ^'^'"^^ equivalent sets as possible 
^ >-.^x.T,Lr^Y to asc 



eftain ho:-: -any have beer, divided. 



a 



^0 ^ . S--3T.^.c- to see r.ov.; mar.y re.T.air. not divided 
3-visior. Algorit.-iTA Questions 12-lc.:' 
- * ' 

r-^.c-.-.-eage of bot.i zte equation and box for- 

-ilnov.-ledge of zhe. divider-d or -ro'n,-r-' ,.-1 • • 

or ^roauct, olace in tne 

equation and b.ox. ■ " ' 

rx;ov;_eage of: 

-v-c^laoe divided/By l-?lace,'no rerr.ainder * ' . 

^^-P^ace divided by 1-place, remainder ' 
T-.J^-laoe divided by 1-^^lace, remainder ' 

5-P-aoe divided by l-p-iace, n; remainder, zero in quotient 

•> J- 

^.^^^^.e.^._., accompanied by som.e suggestions.. for things to do-.-ith . 
'""^^'^ P"""^-^- ''^^^ °" one. or n:ore parts of test. ' 

^i'vision - Ansv;er ["ley 



1. 



T> CQ) C42> ; 2 2. 6 V 3 = 2 

_ - , I ■ 



"3 . 3 'x 2 



. 7* 



11 ; 



7^0. 6, c. 3, d. 5, e.'s, f. 6. g. 49, rt, 9 ' 
■a. 3;. 5 .Tor 35. 7. .-5 'e. 56 . 7- = 8 > 56 S' = 7 
°- 6 = 5 f. .2. 7 = 6 6 = 7 

=• = i . e g. i5 ^ 7 , 7 • • • 

: ' "\ . ■ f. 63 - 7 = 9 63 - 9 = 7 

o^should be v.-ritteh in each of . the 5 spaq^s . • • / ^ 

b. Divide - Questfon the child further if either of tv^p ' 
^ ^tr.er ;..o answers is given-.ee .what the thtLg v^' " 



3. Subtracts l5 - l 
•I ^ ' 



^. Multiply : 5 x«3 



15 



1 



42 



b. 1 



15. 6 



16. 
ERJC 



•b. c-i 



17. *a. 9^ 



. 97 



d. :^llr2 



!?• c. 9350 

I ♦ 



2IA3K0STIC TEST 
DIVISION * 



1- Six cocKies are to ce 'divided an-.ong "3 

jiilldrer. .» ;:rav;. aj picture of t;:ae cookies 
in ycur v;orr:s.;:al-e , and circle each 
• child's share. 
Hew r.any -ccKies did each' child receive? 

• # 

2 v;rite tne" division equation- and answer 
: i^or •rr"cfcleT. f?l on ^the line below. 



,3" Wnat -ulticlication crcbieT. do you see' 
in your wcrkscace *f or Frobler. ^^l'' 
.?he rr.ultiplicaticrJ problem *is < \ 



V.'ritc tne "T.issing nu-nbers isi the boxes: 

a . 5x^=35- e . . 7 X □<= 56 
b'. □ X 3 = 3: 

= X □ ^ u: 

d . Ox- 5. = 25 



f-. ■ □ ".x 7 = "1x2 ^ 
g. ,7 t 7 = □ 
h-. d X 7 = 6t 

* r 

5> Write a divisidn fact and answer for. 
each of t!-,e facts in* F rob lens. . 



a. 
b. 

d'. 



e . 
f. 

g. 
•h. 



6) You have 16 marbles to divide among 5 
.children. Write the number of marbles 
* • you would give each child in, the boxes 
shoiv-n in the WORKSPACE. . ^ 
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W0RK3PAC'E 



r ,tr.is Fii-st-Stec 2,n" ?rob le- #6)^ 



D. jivide 



S\ibtract 



cv; -any n:arbl^s altogether are in 
he 3 exes? " 



:v b. l6 



cnfi'Step did yovv 



0. divide . Subtrac 

•v: .T.any T.arbles -rer.ain outside the. 

■xes? 



a. ^ 



.10 



11 



0. 1 ' 

r- this Third $tep^ did ^ou 
MUlticly b/. Divide c. Subtract 



12; 



Write the division probleni 45 -^ 5 =Q 
in , the, box form shown ^eiov:» ' 



13) 



■ ... 

The ansxs'er' to* Problem 7^12 is 



Write the multiplication seatence 
,D X 7'= 42 in the division box form 



below 



,15) 



The answer -to Problem #l4 is, 



99 
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v>SQ 'Yovfir VicrVispfece to v:ork,e^ch of the 
'foiiowir:g probienis. T^r. .circle the, 
c^rre^dt ansv:er glVer. belov;^ each problem. 



l6i . 4 



45= ' ■^ 

=5. b. 5C .8*. ?G e. 8I 



17 



• t 

a.- 93. ■•b. ^Irl 



71 • d. 93 
v 



a. ^Ir2 ,b. 911 . c. 71ir2 



v. ^ _ ^ 

' e. 953rl 



b. 97:5 



•, c. 935v 



\ a. 9ilr2 



a. 51150^ 



WORKSPACE 
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CORRECin^ ACTION' - DIVISION 



■••fear.ing sf Div;sion . 



.Visi 



■Jsing clastic glasses ar.a spoons, have cnildren illilstrate 

tr.e divisi.0.1 of -r.ar.y even n'orOiers by 2, 's^y th.ey have 

aiviaei the first step,., and tell the !pulripl2,cat'iQn 

'fact tr.fey see the second' step-' . ' •• ' * 

Vsing the plastic glasses, have children illustrate the * 

division c? odd n^jcfcers by 2. This type of problem' repeats 

■z^.e first two steps and shows the third stes>. subtraction,. 

I I ' 

uo find tne remainder. > 

Divide seven pape? cookies ;or-.real ones) among two children 
to introduQ-* the idegi that there need not bV a remainder . . ' 
Eacn child will get 3 whole cookies and oh^-half of. the 
remaining cookie. 

Draw boxes^and write in them the number in each equivalent 
set as division is oerforAed, ■ ' • " 



. . 3 




1 K(o = • 



\ 



10 ± 
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Knov.-ledg e of Facts > 

^a^* ^?air suatiplication and aivision facts,', .and t^lk abbut^ 
rile 2*elai?ionship between, these ooerationsi ' . 
b As the class works to^^ther,. each child fills in a 
wol:ksheet>: ^ - * ' 



altogetner? 


sets? ; 


Hov; r.any 
' each' 5et? ' 


I - Ld 

Division^ ' 
• Fa'ct 


Mu^iplida- 
4:i6n. 5!act 




^ * 




^5 - p = 9' 
• 


5 X 9 4^ 








"IT 

^ 








• 




5, 


73 


— < — 








r 


' 2 ' ^ 


^ 




i ' 1 

T 



c • ESTI?^A7I OTJLy'i ' Don ' t Overdo ! 



Divi'de each number by 9 



write -the answer below 







3C 


u 


2fe 


•76 


J6 


26. 


SC. 




9 






i 








1 — 


s 
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'^£.ng^a_hand "as an aurofsatic in,oney- changer helps children 
to ais'trroure the di^ri^end*. Both our" niineration'' and money 
systems, are based on TEN, and when dividing in either ' 
• system *we may. utilize the idea of "automatic-changing" from 
^e^pecimal place another by moVing. a hand to the*" right 
of tne desired place ;behinii it). * ^ ^ ' ' 

: rive or.rldren. Vill divide their -ricii uncle's gift-, of $125. 



Hov: .Tiuch v.'ili' each child receive? 



I bo . 

2 5 



'$10 

ISTo] 



« i 



^1 



« i 



1 



Each of the chil^i'en" reaches, for the $1*60 bill, but there ' 
is ©nly one. of tYiese. (A hand b.ehind the HUNDREDS p-lace' -w* 
shov:s this 1 Hundred.). * * 

\ ■ 

Soxeone must go tr? the bank tjo exchange it for ten .$10 bills 
tc put vrith the frf;o, $10 bill's. (A h&a^ behind the TENS pl§ce 
aufomatiQany'shovfs the 12 *ten-dollar bills. ) • . *: 

Learners Motlo: u^e your Automatic; Hand-Changer for 'instant 
service. v. . • ' s , ' " • ^ 

Relay Game:: Divide class' in to;five teams.* Members take 
' turns competing at the chalkboard, working a problem given by 
the tfeacher;^ When- all children have finished, the first 
correct answer %arns tjvo points .for 'that, team, and all ^ 
other correct answers earn' one point for those teams.' New ' 
2?embei:s of ^ach team take- their places at the b'oard and a 
hew prbtflen^ is given. The. first team to score ten points' . 
wins- the game. Children at their seats work every problem 
also, and are -callld on individually to give each answer * ' 
before the Judging of .the board work. ( 



DIAfeiJCSES FOR JNSTRJCTION - SUBTRACTION 



C 



The saiTiple- diagnostic: test for* sifbtraction yith. whole numbers ' 
* er.phasizes five o^rt-s v:here vj^'aKnes'ses may occur. 
.... . ^ 

Kr.vWl^dge of''F,a;:ts and the'^*Subtractioj^^Symb;i>H (Questions 1-9) 

11. rlr^cwing V/hen You Cart Subtract (bfaestions 6r-9) 

The stu^dent Viust qe ,av;are that there is an or4er implied in 
' tne * subtraction format and wh^ the digit in ttie subtrahend is 
' greater than^'the digit in -the minuend^ \he or siiV must regroup. 

III. ^uctraction V^thout Renaming (Qnest/ions 10-16) 

Observe the student write' the *answers to see if -he or she 
subtracts in vh6 ones place ^first. V/ateh for attempts to 

\ ^\ ''borroV'^ v:ithcuu 'thinking-. . ^ ^ 

IW VrCncwledge *if Numeration' (Questions 17-21) 

[a] Place valu^ " ' . . ■ 

f ^ . • 

/b), Renaming 

ubtraction with Renaming (Questions 22-30) 
;aj Watch Item Nuniber 24 to^ee if the student renames 

when it is not necessary* » ^ 

ib' Pay special attention to Items 25, 27, 28, ancl 30 
• ^ which involve zerQ. , • ^ 

Some suggestions for follow up. ^ ' 

1. Use 'trundles of ten sticks to illustrate subtraction. Tongue 
^deoressors or swizzle sticks are goo,d materials. Have the 
student subtract \fy using the sticics *and explain* wha^ he/she^ 
i^doing while he/she records the ^-results . 
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Example:^ 3h ik (1) Gan't subtract 8. Tens. 'Ones 
- 18 . . * . ' • ■ 



from 4", s^rename 34- x p^A ' " ' • 
as 2, tens and 14 ones. * I H I ' '. 

J ^ . .(2) Now, Ik na^jsS^ ' ^' . III/ remove 

is 6 - write tKe. 6. ^^'^*» ifl' 8 o^e-fe 



•2 14 (3). 2 tens minus 1 '' — remove 

; .||>-- ten UlUn- -write If'. ' ^. ' 

1- in the tins ola'ce. ' 

<- / H. ' 

2^. Have the students chfick. Jbhedr answers tHrpugh additisri: ' 

'• . ^- v'-lS s° 18 ^ *b, 504 • so ^■316 ■-■ . ■ 

±41-, . +_i6 - 316 * ■ + 188 . • . ^ ■ . • 

• - ' . ■ • • • 

P Emphasize that subtraetioh a;^d addition are inverse opera ti ops' •:. 
Addition' "undoes" subtraction and, vice .versa. ■ ' 



- - m • 

Subtraction r Answei* Key'. 



• " ' . ' 2. 1 . 

. cross out Problem 7. * _^ • 
10. 11. / ' 11.' 25 . 
362 . • -16 2222' 
.19: /a- 4' tens "gones. ^ • ^ 20. a'.. 5' hundreds • ' ^ 

- b. 6 |iup^reds '^<'- ' ^ 'b..^ 10 ones ^. ' ^ ■ 

• ■ • l,-^ ^^^s \ • * . « . c. " 29 tens '10 oneg. 



3. 


'4 


4-. 


ii . ■ 




3. . 


6. 


3 ■ 


8.- 


5' . 






i2" 
17.. 


30 

•8 ■ 


■13. 
18. 


'310 
1 


. f l^- 





3 ones . . . d.' ^ 

c. .3 'hundred ^0 tens 2 onis ' *. \^ 



d. 'YOO- or -Y hundreds 



21.^ a. 6 -b. X2 . c.^ 13 .,d. 9 *■ e. 15.- f. 12 ^ 

28 23. 18 ■ ^ '24. ,'61 ■ ^5. 170 ♦ ...26v 454 

?7. .42r ' 28. 32 • '29. 204 • 30. .107- ' • ■ _ 



r 



DIAGNOSTIC TEST 



/ • ' SUBTRACTION^ , , 



' -I 

ns: • lie 



) * 



6. 



7 

- k 




Addition- and 'Subtraciion Problems: • l{ooK« at' S;he, / sign. ' 

.* 2. .6 

■ 1 R 

J 

SubtrastioxVoSross' out' those problems wHere ^ou CAMOT^ ' "Subtract . , 



-1. • • 3 

+ 8 



7. • 6 

v V9 



'8. 



5 
0 



9*. 



• .5. ■ 



— <i ■ r 

Subtraction; 



10. -16 
' - 5 



11. 29 , 



"12. 50 13. J- ^26" ' 14. • \8j 
, — 20 . * ■ -• 116^ • 82' 



15. -603 

* . . i; - 301 ■ 



16 . 4738 
■ -.2316 



17^ 'Which digit is in the -tens place in |68^ 



Answer 



\ 18.. *'^vhich digit is in 'the hufridrfe^s place in 3103 



Answer: 



19. Wril^e each^number out in its plac^ value^. Look at the ,example^ 
. .'Example: i7 As 3 tens 7 one^ . ' ' 

• ^ » * * ; m . 

• tens , 



aT ^ is 



^3 is 



one§ 




302 is 



hundreds- 



' tens * 
nes 



4- 



if 



-20/* Rename eaeh numlDer. ' 

a . ' 5 - tens i$ the same as 



hundreds /- 

b.. 5G0 ^s the sajBe as 49* tens and. ^ ones. 



o.* is the same as, 29 

dJ "'7V tens is the^same as 



ar^d 



ones 



r 



. 1 



'21. Rename, each number by finding^^* missing namber. 

^a. 73 = tens 13 oftes ' - 

'^bne,s 



b. -^2 = 3 tens 



c. 2^3 =^ 2 hundreds, 3 tens 



opes 



.a, ' ^C6 =■ 3' hundreds 



tens* 16 Ones 

e, 315'= 3 hundreds 0 tens '* onfes 

f . 502 ^ 49 tens _^ ones 



r 



4 



^ Subtree: tion: 
- 18 



23. :53 

- 35, 



24. 



84 
2a 



25.* 3Q3- 
- 133 



28. 503 



26., .681 



/ ; 
29. 



} 



422 
, 218 



"^7.',' 700 



- 273 



30 . 1050 
/ - " - i9^3 



41 



DIAGNOSTIC TEST • ' • 

.. • '. ^ ' ^F&AcrrioNs " ,' ;< 

•Recognfztng The (jnit ' \ " * ^ ' ' ' . 

I.' Which picit.upes shows- one whole 'thiag.'Shaded? 




(c) 




ERJC 



□ 



5qual~Size ^iecgs 



2. .Draw -a. ring if the'pieces are. .equal size.^ 
J^ut'an X if -they afe not. > 



I- 





3. ^ MarK, edc^ 'to show ;^ equal, size pieces. 





-I 




Word Names For Parts 



4. * Which picture is shaded to shcl^w 3 foupths ? 



I 



7* 



108 



7 



104* 



Pictu res For. Frac-cion? • - » 
/ 

Shade the -pVctures/tc^ shQ\s' tHe ffactions. 



2 




6. Draw a picture to show the fractions. 



1 
'2 



2 



Fractions And Worq Names 7"^ ^ 

7. VJritQ the fraction; • ' 

2 fifths' \= • . .3 sevenths = • 



8.- .Write ths wp^cjj'- n'a^sps . *' 



5 _ 



2-. 
3 " 



1- 

c 2 



10 'tenths = 



Aadi ti on /^SubJbr ac t i c5nr -Like ' Penominat ors 



. . 2 fifths 
. , 4- 3 fifths^ ' 



10 . . 3- sixyis .3 .sixths = 



11. 

17-.- 



5 ■ . 7 
1^ 1^ 

6 h 
5~3 



• / 



. 10 ■ TO 
'0.6 . 

.IB 45'. 35 



/13. 

19. 



3^2 



3 1 

50 • 20 
• 10^ " HSU 



20. Drsj-f a picture to ,-5how)^' 4 i . ' 

Problems * - * . ./ 

21. Pour people sha^e 1 caaidy bar. equally. ^Uow much does each 
person get? 
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LIAGNOSyiC TEST ^ 
DEC y/ALS 



/ Fractions For Tenths And liundredths > ^ ^ 

► JL; v;:;ite the fraction, for the shaded part of each picture/ 



m 



') 



Fractions And Decimals 

' ' • 

• 5.. v;rlte tn^ decimal for the parts shaded in E*x. l.V 



'3. 'Write the Qeci!nal 



10 



* it ■ 

« r, = 
ICO- 



I 



_5_ ^ 

10 



100 



T5»T ! ^ 

^ Write ■•the .fraction 



9 ' 

100 



1^ 



0.3 = 




0>^2 = 



* 0 o 



0.13 

0.40- 



0.1 = _ 

' 0.99 = 
. 0.90 = 



ERIC 



liO 



10.6 



Tenths -And H'ondredths 
5.. VJrite as. tenths. 



100 
100 



6.. VJrite as hundredths, 



lA " - 

0.1 = 



Addi ti on /Sub trac ti on 



.Add 



."2 + 



:.io 



4- 



0.5 

r 0.6 



6:9 
7.3. 



0.42 + 0.69- +^ 0.11 



c. Subtract 



- O.ii 



0.8 - 0.3 



6.8 - 1.9 



9. Add . 

0.2 + 6.3 



0.8 , 

+ 0.95 



6.9.^ + 3.2 
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Fraction. - Ar.sv;er Ke- 



1. a, and c 



13. 
19. 





7 ^ 



1: 



> 




6. Drav;ings v;ill vary, 



Five-sixths tv:o-thirds one-half 



IC. '6 sixths 'or one)* 11. 

2 



2 
3 



12 

. 1 ^- 



15. ^ 10. 



^ 1^ 



12. 



9 



60 • * 



100 



Pictures 'v;ill vary 21. one-fourth 



- runsv;er r.ey 



i: 



10. 



2 C ^ 



i: 



cr 



.23 



1 

Tc 



I J 'J 



3. 0.3 0.5 . 0.9 

1.2- ^ ^.2 3.1 

_ 0.04 • 0.12 - 0.47 ' , 

.3.04 . /S^5 ■26.99 

■p. oi"- 0.3 ^^-6 -j§ or 1.0 



or 



i:- 



or C .2C 



or ■j.li 



0.90 



.4j 



or 0.60 7. 1.1 1.3* 22.8 

1.53 .1.22 



100 

. J. 10 

9. 6.5, 1.75, ib.i4 
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STATETwIDE RESULTS. 
SUl.fl.IARY ' 




STATEWIDE SUMMARY, GRADE FOUR 



MICHIGAN. EOUCATIONftt ASSESSMENT PROGRAM 1974-75. (year 6) 



OfSTt>CT 



cooe 



CLASStCXM SCHOOC 
SUMMAIY 



CtAO€ FOUH 
•UA'fnsitD 10/74 





3* ^ 
2 7 



15( 
2 
1. 



2 4 



e 86 

r 68 

6 66 

3 16 

9 74 
4t 6^ 
1^ 62 
9 61 

4 68 
9 13. 69 
5. 18; 61 



10 1%15; 56 

7 S^lZt 79 

4{ 5 13. n 

9 9* 20) 49 
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El IKOICATC Ot4£CT> AUMCf a Rat^TO>^l>T^C^ 
? INDICATE L^NCEST.ANO. SHDRIES^ 0W£J;T 
kv^NOICATE MMT AHO lAST ^ 
C CHOOSE EOUIVAUHT SETS . , 

j CHOOSE S*S UAVIMC ^CWn^ liOKtCU. . , '-^-Tr^TT ^v: "' 



IKOICATE *PPBQPR1AT£ .WKEWUL, FOO^OlKWIULmH. 
I CHOOSE OftE>T€8t AlC-ttJittilWttir - ^ ^^TSTH 

I CHCCSE litKSEB BeikEai JXCJWWEW ^ 

, CtidOSE KV>«E9 SEFOXE^Oft AFTSK ttmiFA* 
: ICENTIFlf'A KureWL LESS.THAM AJLOOl 




I ikoicatS wich cf 2 Mjnetus IS cftt/rrit ojcle 

I IKOICATE THE tALU€S OF A Stt OF:0lKE$^JM0t9r 

CHOOSE LIST CF ^UME|tS.I^ ASCEKWNC^CRPEa 

1 --O'f' 





J 9! 2«' (0 
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STATEHIOE' SUMMARY, GRADE SEVEN 
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MICHIGAN a)UCATIONAL ASSESSMENT PROGRAM 1974-75 (YE«6) 
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lOEKTIFT NUWBEH 100/1000 tAt^flL C - ^O-i- - . 

lOEHTIFY A({A8IC KUKESAL 
i 100 3- AND 1-. 2-. AKQ 3- Olftlt iMttiUTTl r- - 
> ADO TWO 0« THREE KJMBEItS 

: SMLTMCT 2- on 3- CfCIT lUWER fWl^d^i OICIT MUWai 

' PEPftESENT REPEATEC ACOITION AS MUtT<PL ICA7{0N 

: IfcVERSE WiTinUATlOII » 

! MXtTIPtY 1-0I6IT Kf«K ANO KJLTlPtE OF 10/-100 

MULTin.Y 2-0I6IT IMS S-OUIT Wlft»S 

SUFPtY WISSINCffACTOR / WIT IPL ICATIW 

REWITE DIVISION FACT k% fUttmiCAnON FACT . . . 
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I DIVISION / CNE*aiCIT DIVISOR* FOUIt-OICtT CtV^M 
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ItlRDER FRACTItNS WITH tUE DENOKINATORS 

! IDENTIFY SUN OF TNO AUCTIONS WITH LUCE DBONUUTQItS 

\ A^DO TWO NtX^D MfCBERS WITH LIKE OENONINATDKS 

, SUBTRACT FftACTICN HUM NIXEO NUNBElt / IIICE DDtONlNATQKS 
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<t8TtACT ttPPZM FRACTICI^ FRCI» WHOLE Uintlk 
wan PLY ^ OMT FRAaiOkS 
IDENTIFY ILLUSTAATEO OSCINAJ. FIUCTICN 
1lAI«rft.ACC VALUES O^-CECtHlt' HU CT I O N 
AOOITIGN / SU6TPACTIDN CECINAL, ►tCaENS 
AOOUION / SU8T3tACTiON 08CINAL ftO&BtS 
ACOITION / SDftTRACTIpN OECINAL PR08LENS 
TOENTtFY PAIN OF SEU / E9UtVJN.0(T JUTJO 
ESTIPATE AREA CF A PCLY^CN 

MME Nim8£N OF uNrrs«,tii A NECTANCULU ^10 

TELL TINE • ' 

IDENTIFY A«N« ANO F.lC - v. 7 ' 

ADO / ^BTRACT NCKEY 
SOLVE PHOUEN NITH MNEY ViCUfST - 
READ TENPEPATUR^S 
NANE CUAtRI LATERALS 

IDENTIFY SURFACES REFRESENTINC PLANE OR PART OF PLANE 
STATENENT OF EflUALlTT./ SSffVt UlSSllrC NON^ 
SUPPLY 5YN80L OF EOUALlTY /' INEQUALITY ♦ 
CCNPLETE EOUAT^ON VUH^OMEV \ . 

DISTRIBUTIVE PROPERTY / SUPPLY NISSIN6 VALUE 

• itt4i^;ic«« #9i«%^^»«'» 

WATCH lOROS mTH iKTlieirtONS 
IK){CATE PHRASES ^UITH SANE NEANINCS 

lOEKTlFY NETNOa OF UlAiCIN^ OATJ^ T ~ ' 

;ALPK48ETI2E words THROUCH first THREE LETTaS 
INOIcmr^ACTUAL SBJCTlONS 
IM)ICm FICTICNAL SELECTIONS 
I INDICATE A(m«OR«S YUMOSE . 
INDICATE TITLE NO^ APPROPRIATE COR SaSCTION 
INDICATE PICTURES KST OCSCRUtllft lUtll |6ea tSi SAfetlCNlS 
{CHOOSE 8EST SUNNARY OF A SRECTION ' 

CHOOSE SEUCTIONS AitKE tH IDEAS IXPACSSSO 
I NATCH QUOTATION FRON STORY WITH SPEAKSI 
I ANSWER 0UESTIC8S AEUTtNC'tO SE«l8ieE Ot MlQlS 
.CHOOSE ANSWEN 8EST 0ESCRI8INC MOW CHN^ACTER f^ELS IN STORY i t7«2 
ANSI«R OUESTTCICS ItEUTIMC tO WOTlVATlON 1 iU^ 

IHTCH CAUSES WITH EFFECTS 1 29«1 

SELECT nEANIMh* CmENALtlittOKS, COlfCUlSIOKf «>T ^mSSSEO) ^ 
AKSICR LOCATtONAL OUESTIDf ABOUT REFERGfCE SOURCES 
ANSWER LOCATICNAL OUESTlOl AlOUT NEVM^Oti . 
CHOOSE NOST APPAOPRIATE CONCLUSION FOR A STQRY 
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Iter. NuT-be^ 
1 _K - • 

Before 21 
Before' 26 
pl-€5 • • 
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GRADE 4 TEST 



1973 Cbjedtive 
Ntunb^ r 

... • 
35 
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27- 
16 ■ 
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31 
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29 
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33 / 
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197^ 0bj«c-tiv6 
Number 
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Dropped. ^/^^ ^. ^ JC 

Dropped . / .X 

Add "Add:" / ■ ,21 

•'Add "Subtrac/^ _ 25 

- 'Di"op; ptit in sample , X 

^reec.tion* (iyem 84 chernged). 

Drop 'the wbrd "figure"' ' 30 

* Add' the nujnBgrs'S^ 6, 9/ . -.27 

. 12 to ^ach clock in e^ch 
* * 

item 

Change- foil letter a to ' ' 6 
letter H / 

Add the. words "than in ^the .24 
» 

smaller grouprT^ to each . • * 
question * , . . " • 

,IvI^ke X's more'vprecise " 22-- 

Dropped; used in sample ^ X 
section ' *« 

DjR^ped; used in sample^ , • X 
^l^ion . » • * 

Change foil A to '40°; B-to 29 
50°;- J)ri>& 60° . ' - ■ 

Make foliar pictUf^es larger 28 
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G|IADE 7 TEST 



1973 Test- ' 1973 (^jective • ' \ . . 19^4 Objective 

Item Number Number ^ ^ Change ' 




Number' 

• • . * «# . . • 

31-35 . 3^ Dropped 

^•'•"^5 . 7 ^ Change. each question to 

^ "V/hich one of these n^mes 

^ _ the same number as.,.."'- 

59 * ' . 8 . " Change foil B to 633;- 

■ . * foil^D to 300 

^7 N ■ • .12 ^ Change prtiblem to • 

- r ■ * ' ^ 80 ■^ 4 = " • ■ ■ 

. 90 . iio * " -Ch.ange probleai td \ 

J- 7 ='n - 5 ^ ' " ... 

^91 .26 ■ .* Change- foi:^ C to .219 ' -/ 26 , 

-92 ' 26 .. Change f^il G to .687 ' • ' , '26 

, 96-100 - . 22 Darkeji all shading * '22 

99 . .22. _ Foil "ift,: ,09j foil B: .19;' 22- 

' , — ' foil C: .90; foil D': .91 
101-10^ 23^ ' Replace ,ea*ch coftima tx> .& . *"'23, 

. » ' + sign^ • ' ' ■ _ 

106-110 ,16 Change wording in -que^- ' 16 

* . tlon'to: "Which group* of ' . ' 

' . fractions below >is in order 

. , . of increasing value? " ' _ v 

W ■ '* ' , 16 .Cha^ige foil D to |, 16 

- . _ P P ^ 

111 * . ' 15 . . " ClCange fail D to | ' ' 

112 . ' 15 Change foil J W | ' - • ■..■'■15 

113 ** '^5 ^ ■ Change^ foil A to I' 15 
11^ 15' • Change foil J to | ' . " 1,5^ 
115 , ^ ^ 15 • . .Change ^o*^ JX to '| 
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. 197$ Test 
Iterii number. 
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.130 
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' Change foil G to ^ ^ . 
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Change foil to ' 
change foil J to ^-v^i- 
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Change foil F to ^ 
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' Changed oil A to §• ^ ' . • 
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Change foil B to\6 miles;. 
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' ' ^foil C to ,.9 miles; foil D 
to'^i;^ miles • . • * 
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,^Make all thermometers larger "3^ 
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Change 'all questrqns tq 
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"Which group of ci'rcles ■ 

below' completes the pattern 

shc^wn above to' make the 

rajiio- equivalent?" 

Add tlje numbers 3^ 9^ 

12 to e^ch clock for each 

item 

Dropped : 
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